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REGISTRATION  totaled  717   railroaders  and   118  ladies 


PROCEEDINGS 


September  13,  1976 


A  Joint  Meeting  of  the  Roadmasters' 
and  Maintenance  of  Way  Association  of 
America  and  the  American  Railway 
Rridge  &  Ruilding  Association  was  called 
to  order  at  the  Hyatt  Regency-Chicago, 
Chicago,  Illinois,  Monday,  September 
13,  1976,  at  9:35  A.M.,  Mr.  J.  R.  Wil- 
liams, President  of  the  Rridge  and 
Ruilding  Association,  presiding. 

President  Williams:  Will  you  come  in 
and  please  be  seated. 

As  President  of  the  American  Rail- 
way Rridge  and  Ruilding  Association 
and  on  behalf  of  Mr.  Dennis,  President 
of  the  Roadmasters'  &  Maintenance  of 
Way  Association  of  America,  I  declare 
this,  the  81st  Annual  Convention  of  the 
American  Railway  Rridge  And  Ruilding 
Association  and  the  88th  Annual  Con- 
vention of  the  Roadmasters  and  Main- 
tenance of  Way  Association  of  America 
to  be  open  in  Joint  Session. 

It  is  proper  that  we  pause  and  ask 
for  divine  guidance  and  inspiration  prior 
to  commencing  our  meeting.  I  would 
like  to  introduce  the  Rev.  Le  Rov 
Cronkhite  II,  pastor,  Central  Church  of 


Chicago,  who  will  deliver  the  Invoca- 
tion.  Rev.   Cronkhite. 

(Rev.   Cronkhite  gave  the  invocation) 

President  Williams:  Thank  you,  Rev. 
Cronkhite.  Please  feel  free  to  leave 
whenever  you  wish.  Of  course,  should 
you  care  to  remain  for  all  or  any  part 
of  our  program,  you  are  certainly  wel- 
come to  do  so. 

I  join  with  President  Dennis  in  wel- 
coming you  to  this  first  Joint  Session  of 
our  two  Associations.  We  sincerely  hope 
you  will  enjoy  your  visit  to  Chicago  and 
our  programs  will  prove  beneficial  to 
you. 

We  have  a  very  interesting  program 
for  the  ladies.  Registration  is  in  the  Wa- 
ter Tower  Room,  where  they  will  be 
served  coffee  and  rolls  each  morning. 
An  interesting  trip  is  planned  for  to- 
morrow. 

I  will  now  turn  the  meeting  over  to 
Mr.  Dennis,  President  of  the  Roadmas- 
ters and  Maintenance  of  Way  Associa- 
tion, Mr.  Dennis. 

President  Dennis:  Cood  morning,  gen- 
tlemen.   On   behalf   of  the   Roadmasters 
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and  Maintenance  of  Way  Association, 
as  President  of  this  Association,  I  will 
join  President  Williams  in  welcoming 
the  members  of  both  Associations  to 
this  88th  Annual  Convention  of  the 
Roadmasters  and  Maintenance  of  Way 
and  the  81st  Annual  Convention  of  the 
American  Railway  Bridge  &  Building 
Association. 

We  urge  you  to  attend  all  sessions  of 
this  Convention.  The  committees  of 
these  two  Associations  have  worked  hard 
in  preparing  these  two  programs  and 
we  are  confident  they  will  be  of  real 
benefit  to  you  and  your  railroads.  We 
guarantee  if  you  communicate,  make 
friends,  and  discuss  mutual  railroad 
problems,  you  will  find  this  is  the  best 
place  in  the  world  to  get  information 
concerning  track  maintenance. 

This  afternoon  the  Roadmasters  will 
convene  in  this  room  and  the  B  &  B 
will  be  convened  in  Room  D.  The  meet- 
ings will  be  in  separate  sessions. 

At  this  time,  I  would  like  to  intro- 
duce the  Officers  and  Directors  of  the 
Roadmasters'  Association  who  are  seat- 
ed at  the  head  table.  As  I  introduce 
each  person,  I  ask  that  he  stand  and  re- 
main standing  until  all  have  been  intro- 
duced. We  also  ask  that  you  withhold 
your  applause  until  all  have  been  intro- 
duced. 

Beginning  at  my  extreme  left: 

A.  S.  Barr,  Director,  chief  regional 
engineer,  Penn  -  Central,  Pittsburgh, 
Pennsylvania.  Mr.  Barr  is  also  Chairman 
of  Registration  and  Vice  Chairman  of 
two   other   committees. 

R.  E.  Frame,  Director.  He's  also  di- 
rector of  rehabilitation  and  capital  plan- 
ning, operations  planning  and  control, 
ConRail  systems  Corporation,  Philadel- 
phia, Pennsylvania. 

F.  H.  McGuigan,  Director.  He's  con- 
struction engineer,  Missouri  Pacific,  St. 
Louis,  Missouri.  And  he  is  Chairman  of 
our  Advertising  Committee. 

M.  S.  McClendon,  Director,  general 
roadmaster,  systems,  Frisco  Railroad, 
Vinita,  Oklahoma.  He  serves  on  the  Ad- 
vertising and  Training  Committees,  as 
Vice  Chairman. 


W.  W.  Hay,  Director.  Professor  of 
railway  civil  engineering,  University  of 
Illinois,  Urbana,  Illinois.  And  Dr.  Hay 
is  Chairman  of  Special  Subjects  and 
Vice  Chairman  of  the  Training  Commit- 
tee. 

A.  C.  Parker,  Director,  chief  engi- 
neer, maintenance  of  way,  Louisville, 
Kentucky,  L.  &  N.  And  he's  Chairman 
of  the  Program  Committee  and  Train- 
ing Committee  and  Vice  Chairman  of 
Special  Subjects. 

D.  }.  Gale,  Director,  engineer  of 
track,  Union  Pacific,  Salt  Lake  City, 
Utah.  Vice  Chairman  of  the  Member- 
ship Committee  and  Vice  Chairman  of 
one  other  committee. 

B.  D.  Sorrels,  Director,  division  en- 
gineer, Santa  Fe,  Amarillo,  Texas.  And 
he's  Chairman  of  the  Resolutions  Com- 
mittee and  Vice  Chairman  of  the  Con- 
vention Program. 

H.  D.  Hahn,  Treasurer.  Director,  pub- 
lic works,  engineering,  Chicago  &  North 
Western,  Chicago,  and  Chairman  of  the 
Finance  Committee. 

R.  K.  Pullem,  division  engineer,  Ches- 
sie  System,  Akron,  Ohio.  He's  our  2nd 
Vice  President. 

W.  }.  Cruse,  1st  Vice  President,  chief 
engineer,  Rock  Island,  Chicago.  Mr. 
Cruse  is  Chairman  of  the  Ladies'  Ac- 
tivities Committee. 

Our  next  two  gentlemen,  we  will  in- 
troduce later. 

I  am  R.  E.  Dennis,  regional  super- 
visor, maintenance  of  way,  CN  Sys- 
tems, Winnipeg,   Canada. 

You  may  now  applaud.   (Applause) 

I  now  turn  the  podium  over  to  Presi- 
dent Williams. 

President  Williams:  I  would  like  to 
introduce  to  you  some  of  the  Officers 
and  Directors  of  the  Bridge  and  Build- 
ing Association.  Gentlemen,  as  your 
name  is  called,  will  you  stand  and  re- 
main standing. 

Director — F.  B.  Lindsay,  Jr.,  general 
bridge  supervisor,  Southern  Railway, 
Greensboro,  North  Carolina. 

Director — O.  C.  Denz,  supervisor 
building  maintenance,  Chicago,  Milwau- 
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kee,  St.  Paul  &  Pacific,  Chicago,  Illi- 
nois. 

Director — R.  C.  McMaster,  engineer 
of  facilities  &  structures,  Bessemer  & 
Lake  Erie,  Greenville,  Pennsylvania. 

Director — W.  E.  Brakensiek,  assistant 
chief  engineer,  Missouri  Pacific,  St. 
Louis,  Missouri. 

3rd  Vice  President — J.  R.  Iwinski,  as- 
sistant chief  engineer,  structures,  Chica- 
go &  North  Western,   Chicago,   Illinois. 

2nd  Vice  President — J.  C.  Hobbs, 
chief  engineer,  Richmond,  Fredericks- 
burg &  Potomac,  Richmond,  Virginia. 

1st  Vice  President — W.  H.  Rankin, 
senior  structural  engineer,  St.  Louis-San 
Francisco  Railroad,  Springfield,  Missou- 
ri. 

You  may  now  applaud.   (Applause) 

You  will  meet  the  other  gentlemen 
seated  at  the  rostrum  as  the  program 
continues.   Mr.   Dennis. 

President  Dennis:  It  is  now  mv  honor 
to  introduce  a  Canadian  of  whom  we 
are  very  proud.  He  is  a  man  who  has 
gained  prominence  in  the  railroad  indus- 
try and  is  well  known  to  many  of  you. 
This  gentleman  will  be  on  our  program 
again  tomorrow  afternoon,  so  I  have  to 
save  something  nice  to  say  about  him 
at  that  time. 

Gentlemen,  may  I  introduce  Mr.  John 
Fox,  chief  engineer-system,  CP  Rail, 
Montreal,  Canada,  and  President  of  the 
American  Railway  Engineering  Associa- 
tion. Mr.  Fox,  please.  (Applause) 

Greetings  from  AREA 

Mr.  Fox:  President  Dennis,  President 
Williams,  guests,  members  of  the  Road- 
masters  and  Maintenance  of  Way  Asso- 
ciation of  America,  the  American  Rail- 
way Bridge  &  Building  Association,  gen- 
tlemen: 

It  is  a  pleasure  to  be  here  today  and 
I  must  thank  both  your  Presidents  for 
extending  to  me  an  invitation  to  attend 
this  convention.  It  is  also  nice  to  see 
so  many  of  my  friends  in  attendance 
who  over  the  years  have  assisted  me  in 
so  many  ways. 

This  Convention,  or  Technical  Confer- 
ence, as  we  in  the  AREA  prefer  to  call 


them,  in  addition  to  providing  a  forum 
for  the  discussion  of  technical  prob- 
lems relating  to  the  railroad  industry, 
also  provides  a  meeting  place  for  rail- 
roaders where  mutual  problems  can  be 
discussed  and  often  your  own  difficul- 
ties are  solved  by  discussions  with  other 
railroaders.  We  should  never  be  afraid 
to  find  out,  if  one  has  a  problem  and 
this  means  asking  a  number  of  ques- 
tions, I  know  the  majority  of  railroaders 
present  here  will  be  only  too  happv  to 
answer  any  questions  related  to  their 
railroad  experience.  If,  however,  you  are 
impertinent  enough  to  ask  other  ques- 
tions of  a  more  personal  nature,  vou 
will,  I  know,  also  receive  answers  but 
thev  may  not  be  to  your  liking. 

The  railroad  industry  is,  I  believe, 
ending  an  era  which  will  present  each 
of  us  with  a  new  and  different  challenge 
and  everyone  connected  with  the  indus- 
try will  have  an  opportunity  to  show 
what  each  can  contribute  to  our  own 
railroad  and  well  being  and  continued 
greatness  in  both  the  United  States  of 
America  and  Canada. 

I  would  like  to  extend  to  each  of 
you  an  invitation  to  attend  the  next 
AREA  regional  meeting  which  will  be 
held  in  Pittsburgh  on  October  21,  and 
also  the  Annual  Technical  Conference  to 
be  held  in  Chicago  March  29  and  March 
31  at  the  Palmer  House.  The  1977  Con- 
ference will  be  held  in  conjunction  with 
the  REMSA  Exhibit  at  the  McCormick 
Place,  March  28  to  March  31.  On  be- 
half of  all  the  members.  Directors  and 
Officers  of  the  American  Railway  En- 
gineering Association,  I  extend  to  the 
Roadmasters  and  Maintenance  of  Way 
Association  and  the  American  Bridge 
and  Building  Association  the  wish  that 
vou  have  a  most  successful  Convention. 
Thank  you.  (Applause) 

President  Dennis:  Thank  vou,  Mr. 
Fox,  for  those  greetings  from  the  AREA. 

It  is  now  my  pleasure  to  introduce 
Mr.  Earl  Hodgkins,  executive  director 
of  the  AREA.  Mr.  Hodgkins,  will  you 
please  stand  and  be  recognized.  (Ap- 
plause) 

I  will  now  turn  this  rostrum  back  to 
Mr.  Williams. 
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President  Williams:  There  is  another 
organization  that  works  very  closely 
with  the  B  &  B  and  the  Roadmasters  in 
making  this  Convention  a  success.  This 
is  the  Railwav  Engineering-Maintenance 
and  Supply  Association,  more  common- 
ly known  to  us  as  REMSA.  Now  I 
would  like  to  introduce  L.  E.  Martin  of 
Templeton  Kenlev  &  Companv,  Broad- 
view, Illinois,  and  president  of  REMSA. 
Mr.  Martin.  (Applause) 

Greetings  from  REMSA 

Mr.  Martin:  President  Dennis,  Presi- 
dent Williams,  special  guests,  ladies  and 
gentlemen: 

It  is  indeed  an  honor  for  me  as  Presi- 
dent of  REMSA  to  be  asked  to  take 
part  in  welcoming  you  to  your  Annual 
Convention.  I  speak  for  all  the  mem- 
bers of  REMSA  in  wishing  you  a  very 
successful  and  productive  1976  meeting. 

For  years,  our  Association  has  worked 
in  close  cooperation  with  both  your  As- 
sociations and  I  feel  that  this  has  been 
a  very  profitable  and  contributory  alli- 
ance. 

Each  year  we  recognize  the  contribu- 
tions that  the  Presidents  of  your  two 
associations  have  made  and  I  have  the 
pleasure  of  presenting  a  gold  pin  in  rec- 
ognition of  these  contributions.  At  this 
time,  I  would  like  to  ask  Rod  Dennis 
to  step  forward. 

Congratulations,  Rod,  on  your  con- 
tributions. I  would  like  to  present  on  be- 
half of  the  membership  this  pin,  which 
reads:  "President— Roadmaster  and  Main- 
tenance of  Way  Association  of  America 
— 1976."  Thank  you. 

President  Dennis:  Thank  you,  Lou. 
I'm  very  proud  to  accept  this  fine  em- 
blem of  office  and  it  will  bring  me  many 
happy  memories  of  the  great  association 
in  vears  to  come.  Thank  you.  (Applause) 

Mr.  Martin:  Jack,  could  I  ask  you  to 
step  over  a  minute. 

Congratulations  on  your  contribution. 
We  present  this  gold  pin,  which  reads: 
"President,  American  Railway  Bridge  & 
Building  Association — 1975-1976." 

President  Williams:  Thank  you  much, 


Mr.  Martin.  I  appreciate  it.  (Applause) 

Mr.  Martin.  Jack  thought  he  was 
through  and  I  thought  he  was  going  to 
make  a  speech. 

I  did  want  to  let  you  know  that  from 
the  returns  we  are  getting  for  space  ap- 
plications at  the  Exhibit  to  be  held  this 
year  for  the  first  time,  that  is,  the  1977 
Exhibit  to  be  held  in  the  Spring  of  next 
vear  for  the  first  time  in  McCormick 
Place,  it  is  going  way  beyond  our  ex- 
pectations. There  is  no  question  that 
this  is  going  to  be  the  biggest  exhibit 
we  have  ever  had. 

Now,  while  you  are  here,  we  hope 
that  you  will  enjoy  yourselves.  All  the 
officers  and  directors  of  REMSA,  Larry 
and  Eilleen  McGuan,  are  at  your  call. 
Anything  we  can  do  to  make  your  stay 
more  enjoyable  and  problem-free,  please 
call  on  us. 

We  hope  many  of  vou  are  looking 
forward  to  the  Annual  Banquet  Tues- 
day Evening  in  the  Regency  Ballroom. 
Complimentary  tickets  are  available  for 
all  registered  railway  personnel  and  their 
wives.  You  will  hear  more  about  the  en- 
tertainment and  the  banquet  shortly. 
Thank  you  very  much.  (Applause) 

President  Williams:  Thank  you,  Mr. 
Martin. 

Now,  I  would  like  to  introduce  Mr. 
J.  H.  Hines  of  Pandrol,  Ltd.,  and  Vice 
President  of  REMSA,  who  has  a  few 
words  to  say  to  us.  Mr.  Hines.  (Ap- 
plause) 

Mr.  Hines:  Thank  you,  John.  On  be- 
half of  REMSA,  it's  my  pleasure  to  in- 
form vou  of  the  lighter  side  of  our  As- 
sociation. 

President  Dennis,  President  Williams, 
guests,   ladies   and   gentlemen: 

A  "Circus  Theme"  will  be  the  set- 
ting for  REMSA's  Annual  Banquet  in 
the  Regency  Ballroom  on  Tuesday  eve- 
ning, September  14th.  The  doors  will 
open  at  6:30  P.M. 

The  Clown  Band  will  greet  you  at 
the  door,  and  this  will  be  followed  by 
dinner  and  a  fast  pace  program  of  en- 
tertainment. We  sincerely  hope  this  will 
permit  all  of  you  to  spend  some  time 
Tuesday     evening     visiting     with     your 
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friends  and  suppliers. 

Headlining  the  program  is  Kenny 
Milton  as  Master  of  Ceremonies.  Milton 
is  a  nationally  famous  comedian  who  has 
appeared  in  Las  Vegas,  New  York,  Mi- 
ami, in  the  movies  and  on  TV. 

Cathy  Johnson  and  Bob  Bonie  will 
feature  sophisticated  musical  selections 
and  unusual  guitar  solos.  Cathy,  you 
will  recall,  electrified  the  1973  Banquet 
when  she  was  called  on  to  substitute 
for  a  performer  who  was  injured  in  an 
auto  accident. 

You  will  marvel  at  a  most  unique  and 
exciting  dancing  act  by  The  Keys.  I  am 
sure  you  will  enjoy  the  program  we  have 
prepared  for  you,  especially  the  music 
by  an  old  friend  of  the  railroads,  Benny 
Sharp  and  his  orchestra.  The  Clown 
Band  will  alternate  with  the  orchestra 
during  dinner. 

The  same  ticket  arrangement  will  pre- 
vail, as  it  has  for  many  years  that  BEM- 
SA  has  had  the  privilege  of  hosting  the 
Joint  Boadmasters  and  Bridge  &  Build- 
ing Convention.  BEMSA  is  honored  to 
host  all  registered  railroad  men  and  their 
wives.  We  certainly  hope  all  of  you  will 
be  with  us  for  BEMSA's  Circus  Night. 


Thank  vou  very  much.  (Applause) 

President  Williams:  It  is  now  my 
pleasure  to  introduce  our  keynote  speak- 
er. This  is  really  just  an  exercise  on  my 
part  since  he  is  already  known  to  most 
of  vou. 

He  holds  a  Bachelor  of  Science  De- 
gree in  Business  Administration  from 
Syracuse  University  and  a  Master's  De- 
gree in  Transportation  Economics  from 
Columbia   Graduate   School. 

His  railroad  experience  dates  back  to 
his  student  years  when  he  held  a  sum- 
mer job  as  a  brakeman  on  the  Long  Is- 
land Bailroad. 

He  has  served  as  Director  of  Profit 
Analysis  for  the  New  York  Central  Sys- 
tem, Director  of  Cost  and  Price  Anal- 
ysis for  the  Southern  Bailwav,  Vice 
President  for  Marketing  at  the  Illinois 
Central,  and  Administrator  of  the  Fed- 
eral  Bailroad  Administration. 

For  the  past  22  months  he  has  been 
making  headlines  as  the  President  and 
Chief  Executive  Officer  of  the  Bock  Is- 
land. 

An  engaging  speaker,  he  has  some 
interesting  things  to  tell  us  about  the 
Bock.   Mr.  John  W.   Ingram.   (Applause) 


What's  Happening  on  the  Rock  Island? 


By  JOHN  W.  INGRAM 

President   &   Chief   Executive  Officer,   CRI&P 


John  W.   Ingram 

I'm  delighted  to  be  here.  In  a  way,  a 
number  of  us  at  the  Rock  have  been 
looking  forward  to  todav.  It  was  back 
in  February  that  Jack  Williams  invited 
me  to  be  a  speaker  here.  I  sort  of 
thought  September  was  a  long  way  off, 
but  said  I'd  come  as  long  as  we  were 
still  in  business  and  had  a  positive  cash 
flow.  Jack  expressed  great  confidence 
that  the  Rock  would,  indeed,  still  be 
around,  and  went  so  far  as  to  say  that 
the  bridges  would  probably  hold  up  the 
rest  of  the  railroad. 

I'm  glad  to  report  that  we're  still 
here — that  the  cash  flow  is,  indeed,  posi- 
tive (in  fact  we  have  had  a  couple  of 
months  of  real  honest-to-goodness  profit, 
and  the  accounting  people  have  had  to 
order  some  black  ink  for  a  change) — 
and  that  over  the  past  eight  months, 
we've  only  had  one  serious  problem  with 
a  bridge.  And  that  wasn't  Jack's  fault — 
it  was  some  guy  driving  a  locomotive 
who  happened  to  head  for  an  Iowa  corn 


field  while  half  his  train  was  still  back 
there  coming  across  the  river. 

I  might  note  that  repairs  were  made 
very  quickly  and  very  well  in  that  one 
incident — and  I  have  a  sneaking  suspi- 
cion that  the  bridge  gang  had  been  told 
that  a  train  with  my  business  car  was 
about  ten  hours  away  and  getting  closer 
every  minute!  That  was  indeed  the  case, 
and  I  had  a  special  reason  for  wanting 
to  keep  that  train  moving.  We  had  plans 
to  host  a  fairly  fancy  dinner  on  that  car 
for  the  town  fathers  in  Herington,  Kan- 
sas, and  we  didn't  want  to  take  them 
to  the  local  bar  and  grill  instead. 

Town  to  build  M/W  facility 

But  we  did  get  to  Herington,  we  did 
have  a  most  cordial  dinner,  and  by  the 
time  we  were  lighting  cigars,  those  folks 
had  agreed  to  issue  tax-exempt  indus- 
trial revenue  bonds  to  finance  the  con- 
struction of  a  major  facility  for  the  care 
and  feeding  of  our  maintenance-of-way 
equipment. 

As  far  as  we  can  tell,  this  is  the  first 
time  industrial  revenue  bonding  has  been 
used  for  a  railroad  facility;  usually,  they 
just  build  factories  or  warehouses.  But 
Herington's  people  agreed  with  us  that 
a  maintenance-of-way  equipment  shop 
is,  indeed,  a  factory,  full  of  machines 
and  employees,  with  raw  materials  com- 
ing in  one  end  and  finished  products 
going  out  the  other,  and  we  have  a  very 
nice  arrangement.  Jack  probably  didn't 
realize  this  until  now,  but  fixing  that 
bridge  with  great  speed  was  the  best 
thing  that  could  have  happened  to  the 
Rock's  roadmasters  this  year — because 
we're  well  on  our  way  to  changing  rusty 
and  yellow  junk  into  active  and  blue 
machinery,   and  we're  getting  our  tools 
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back  out  on  the  railroad  once  again, 
where  they  belong. 

And  that  sort  of  gets  me  into  my  topic 
here  this  morning.  No  one  gave  me  a 
specific  assignment  as  to  the  subject 
of  my  remarks,  and  when  that  happens, 
I  simply  take  up  my  own  favorite  topic, 
which  is  "What's  Happening  on  the 
Rock?"  It's  the  same  speech  I  give  when 
some  of  the  cynics  in  the  world  ask  me 
"What  the  hell  is  a  lousy  railroad  like 
yours  doing  still  in  business  anyway?" 

First  of  all,  we're  not  a  lousy  railroad 
— and  we  never  were.  Run-down,  yes. 
Something  of  a  geographic  puzzlement? 
Possibly.  An  institutional  barrier  to  an 
irrational  combining  of  western  rail- 
roads? Definitely.  But  an  anachronims  in 
America's  rail  transportation  system? 
Never. 

Has  good  grade  and  alignment 

One  of  the  main  reasons  we  feel 
there's  an  essential  place  for  Rock  Is- 
land routes  on  a  national  rail  map  is  a 
reason  understood  positively  and  well  by 
roadmasters,  bridge  and  building  people, 
engineers  in  general,  and  the  purchasing 
department  in  particular.  Grades  and 
curves.  It  helps  an  awful  lot  to  be  a 
flat  and  relatively  straight  railroad,  es- 
pecially in  the  face  of  an  energy  situa- 
tion that  is  going  to  get  worse  before 
it  gets  better.  We  move  more  tonnage 
with  less  fuel. 

It  also  helps  an  awful  lot  to  go  to 
the  major  cities  we  get  into — and  con- 
nect with  the  railroads  we  connect  with. 
It  helps  an  awful  lot  to  be  a  north-south 
railroad  through  America's  breadbasket, 
where  we  follow  the  combines  north 
from  Texas  right  on  up  to  Minnesota 
during  the  various  harvests  and,  as  a 
result,  manage  to  keep  our  equipment 
busier  longer.  It  helps  to  be  the  one 
railroad  in  Iowa — where  farmers  are 
very  busy  growing  grains  for  export — 
that  provides  single-line  service  to  the 
Texas  Gulf. 

It  helps  an  awful  lot  to  have  a  bunch 
of  employees  on  the  railroad  right  now 
who  take  a  certain  amount  of  twisted 
pride  in  referring  to  themselves  as  "sur- 


vivors." It's  no  secret  that  sheer  neces- 
sity has  caused  us  to  have  fewer  people 
doing  more  things,  and  generally  they 
have  found  that  they  can  get  their  jobs 
done  efficientlv  and  well  and  still  get 
eight  hours  'sleep  at  night.  We  take 
great  pride  that  on  the  Rock  these  davs 
we're  a  pretty  tough  bunch  of  railroad- 
ers. 

At  the  same  time,  we  also  know — all 
of  us — that  a  great  many  other  changes 
will  have  to  occur  before  we  can  sit  back 
and  take  a  breather.  We  are  running  a 
railroad  todav  that  sat  for  close  to  a 
dozen  years  in  a  sort  of  limbo — waiting 
for  a  merger  that  was  supposedlv  rifjht 
around  the  corner  everv  month,  but 
those  months  dragged  into  years.  In 
each  of  those  years,  we  did  a  little  less 
maintenance  than  we  should  have.  After 
all,  it  was  going  to  become  the  respon- 
sibility of  someone  else  very  soon — why 
waste  the  money? 

Property  was  neglected 

I  don't  have  to  recount  to  this  group 
what  happens  when  you  cheat  a  little  bit 
everv  year  on  work  that  reallv  ought  to 
be  done.  You  wake  up  one  morning  and 
find  that  vour  deferrals  have  been  cu- 
mulative; that  tie-life  has  suddenly  run 
out  on  not  just  a  few  ties  per  rail- 
length,  but  on  most  of  them.  You  wake 
up  and  find — after  doing  a  little  bit  of 
investigation  —  that  yesterday's  derail- 
ment was  caused  by  a  broken  rail  that  a 
Sperrv  car  had  identified  two  years  be- 
fore. You  wake  up  and  find  that  you  not 
only  have  car  shortages  in  various  places 
at  various  times,  but  that  you  also  have 
congested  yards — not  because  business 
is  good,  but  because  bad-order  cars  are 
taking  up  all  the  space. 

You  wake  up  and  find  that  your  bal- 
last has  turned  to  cement  because  it  was 
cheaper  —  half-a-dozen  years  ago  —  to 
pick  up  some  poor  limestone  instead  of 
shipping  in  some  granite  or  slag. 

You  wake  up  to  a  lot  of  things— and 
the  first  decision  you  have  to  make  is 
that  you  simplv  cannot  roll  over  and  go 
back  to  sleep. 
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And  that's  the  position  the  Rock  is  in 
today.  We  have  determined  not  to  go 
back  to  sleep;  we're  on  our  feet  getting 
the  circulation  going;  we've  been  given 
a  helpful  respite  from  the  cold  thanks  to 
Section  77  of  the  Bankruptcy  Act;  we 
have  prevailed  upon  that  great  bene- 
factor in  the  sky — the  Federal  govern- 
ment— to  co-sign  a  modest  borrowing 
so  we  can  get  started  on  the  restoration 
of  normal  maintenance  on  our  route 
from  Chicago  to  Ft.  Worth. 

We're  still  awfully  tight  with  every 
penny,  every  man-hour.  We  still  do  such 
things  as  dig  our  heels  in  with  Chicago's 
Regional  Transportation  Authority — try- 
ing to  remind  them  that  the  Illinois 
Legislature  mandated  them  to  pick  up 
all  the  financial  responsibility  for  rail 
commuter  service,  not  92%  or  97%  or 
99%. 

We  do  such  things  as  require  that 
new  automobiles  for  the  company  fleet 
are  a  lot  smaller  than  the  cars  we've 
bought  in  the  past.  Xerox  machines  no 
longer  repose  in  almost  every  office — 
we're  more  efficient  with  a  couple  of 
centrally  located  big  machines.  We've 
received  permission  from  our  Court  to 
move  out  of  that  13-story  fortress  on 
Van  Buren  Street  called  the  La  Salle 
Street  Station — and  at  our  new  quarters 
over  here  on  Michigan  Avenue,  we  will 
have  almost  all  of  our  people  on  about 
one-and-a-quarter  floors.  We  can  watch 
each  other  a  lot  better  that  way. 

We  run  our  trains  a  little  smarter — 
having  cut  switch-engine  hours  by  19% 
and  train  miles  by  28%,  while  carload- 
ings  dropped  20%.  (That  drop  in  car- 
loadings,  b  ythe  way,  isn't  solely  a  re- 
flection of  the  national  economy.  A  lot 
of  stuff  that  we  used  to  carry  at  a  loss 
now  moves  somewhere  else,  and  we 
don't  miss  it  at  all.) 

I  mentioned  earlier  that  we  were 
forced  to  cut  back  the  personnel  ranks. 
We  dropped  almost  one-third  of  our  en- 
tire management  cadre — and  I  don't 
think  it  handicapped  our  managerial 
ability  one  bit.  We  just  manage  a  little 
more  and  a  little  better  than  we  used 
to. 


I  could  go  on  for  another  ten  minutes 
reciting  a  litany  of  changes  that  have 
occurred  on  the  Rock.  But  that  wouldn't 
really  give  you  the  bottom  line.  You 
still  wouldn't  know  what  we're  really  up 
to. 

The  bottom  line  is  this:  We're  fixing 
the  railroad. 

We're  not  patching  it.  We're  sustain- 
ing it.  We're  not  content  to  hang  by  our 
fingernails.  We  are  fixing  it. 

It  will  take  time — and  a  lot  of  money; 
we  can't  and  aren't  fixing  it  all  at  once. 
I  wish  we  could,  but  we  can't.  We  are 
going  first  to  those  areas  that  will  have 
the  greatest  return,  the  quickest  visible 
and  practical  benefit.  We  have  $17.5 
million  in  borrowed  money  that  Uncle 
Sam  has  co-signed  for;  we  are  doing 
thorough  work  in  selected  locations 
along  the  so-called  "spine"  of  the  rail- 
road from  Chicago  to  Texas.  That's 
where  we  have  the  heaviest  density  of 
traffic. 

Rehabilitating  Iowa  lines 

We  are  rebuilding  our  Iowa  branch 
lines  under  the  state's  forward-looking 
Rail  Assistance  Program.  Most  of  you 
are  probably  aware  of  the  program  there 
— wherein  the  state  and  shippers  work 
with  the  railroad  to  finance  needed  im- 
provements so  those  grain-gathering 
branch  lines  can  carry  100-ton  jumbo 
hoppers  at  good  speed.  The  state  and 
shippers  advance  the  money,  and  we 
pay  them  back  on  a  per-car  basis.  It's 
an  interest-free  loan,  really. 

At  the  same  time,  we  are  under  way 
with  a  fairly  ambitious  program  of  our 
own  down  in  Arkansas  and  Oklahoma. 
No  Federal  money,  no  shipper  money, 
no  state  money — just  the  cash  we  have 
been  able  to  earn  and  set  aside  thanks 
to  the  cost-cutting  measures  of  the  past 
18  months.  We  are  investing  a  million- 
and-a-half  dollars  a  month  down  there 
— with  a  double-shifted  fully  mechanized 
system  gang  doing  a  complete  tie,  sur- 
facing and  rehabilitation  job.  They're 
fixing  every  grade  crossing,  every  turn- 
out;  they're  painting  every  bridge   and 
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building  thev  come  to  (unless  it's  a 
building  that  serves  no  purpose — then 
they  knock  it  down).  They  are  sort  of 
dry-cleaning  and  pressing  that  railroad 
in  one  fell  swoop — and  they've  got  60 
miles  under  their  belts  already.  Now 
that  we  are  getting  delivery  on  our  new 
machinerv,  I've  been  promised  50  miles 
per  month. 

Let  me  say  just  a  word  about  system 
gangs.  I  know  that  in  the  maintenance- 
of-way  business  there  has  always  been 
some  controversy  between  the  system 
gang  concept  and  the  section  gang  tra- 
dition. Without  locking  my  words  in 
concrete,  I  suggest  that  the  system  gang 
approach  is  the  only  economically  effec- 
tive approach  when  you  have  as  much 
rilroad  to  fix  as  we  do. 

The  concept  requires  that  some  main- 
tenance-of-way  managers  change  their 
entire  outlook  on  life — but,  as  I  said, 
"change"  is  the  number  one  word  in 
our  lexicon  these  days.  Ten  days  ago 
I  dropped  in  on  this  gang  down  in  Ar- 
kansas, and  one  of  the  things  that  caught 
my  attention  was  the  considerable 
amount  of  housekeeping  work  that  re- 
mained to  be  done.  The  track  work  was 
fine;  the  trains  that  came  through  did 
not  sway  from  side  to  side,  and  I  didn't 
see  any  of  those  typical  Rock  Island 
puffs  of  dry  dust  squirting  out  around 
ties  that  were  under  joints.  (And  believe 
me,  when  I  say  "typical,"  I  mean  it.  We 
have  been  down  in  the  mud  and  dust 
for  some  time  now.) 

The  gangs  had  done  good  work — they 
just  hadn't  cleaned  up.  When  I  men- 
tioned this  to  the  project  manager,  he 
said,  "Don't  worry  .  .  .  we'll  come  back 
and  get  all  that  stuff  at  the  end  of  the 
job."  He  simply  didn't  understand  that 
with  asystem  gang — on  a  75-hundred- 
mile  railroad — there  is  no  "end  of  the 
job."  When  they  finish  that  stretch  of 
track  between  Little  Rock  and  El  Reno, 
Oklahoma,  we've  got  another  stretch  of 
track  for  them  to  tackle.  And  when 
they've  dry-cleaned  and  pressed  that, 
they  will  be  sent  off  to  another  route — 
and  so  forth  and  so  on.  A  system  gang 
never    finishes    its    work,    because    once 


they've  done  the  whole  system,  it's  time 
to  go  back  again  and  start  at  the  be- 
ginning. 

Retains  section  forces 

We  have  section  men,  yes.  But  they 
won't  be  the  ones  who  build  railroad 
track.  They'll  be  the  ones  who  change 
out  broken  rail,  tighten  joint  bolts,  clean 
up  after  derailments,  keep  an  eye  on  tie 
condition  to  get  rid  of  the  lemons,  and 
watch  the  frogs  and  the  points  at  turn- 
outs. They  will  be  the  housekeepers — 
but  they  won't  be  the  builders.  There 
will  be  fewer  of  them,  and  they'll  have 
the  power  tools  necessary  to  do  their 
jobs  efficiently.  And  when  their  section 
of  track  is  approaching  the  point  where 
a  major  project  is  once  again  necessary 
— then,  if  our  timing  and  planning  is 
right — that's  when  our  ever-marching 
system  gang  comes  over  the  horizon 
again,  just  in  the  nick  of  time. 

We're  doing  the  same  thing  with  rail 
— with  an  ever-moving  steel  gang.  Hap- 
pily, we  cover  enough  north-south  terri- 
tory so  these  gangs  can  follow  the  sun. 
Good  work  programming  will  put  them 
where  they're  needed,  when  they're 
needed. 

And  our  branch-line  gang  in  Iowa  will 
continue  as  a  branch-line  rehabilitation 
system  gang  as  well.  They'll  show  up  on 
every  branch  line  we've  got  that's  worth 
fixing  (and  that's  most  of  them.  We  have 
very  productive  branch  lines.  We  like 
them.  They  make  money.). 

This  is  our  maintenance  philosophy  as 
of  today,  and  with  about  three  months 
of  it  under  our  belt  now,  and  work  laid 
out  for  the  coming  two  years,  we  think 
it's  working  pretty  well. 

We're  into  other  things,  of  course, 
when  it  comes  to  fixing  the  railroad.  We 
are  rehabilitating  bad-order  freight  cars. 
We're  rebuilding  locomotives,  and  we 
are,  this  month,  receiving  the  first  de- 
liveries of  a  fleet  of  56  new  GP-38's  that 
are  badly  needed.  We're  all  quite  con- 
fident that  we  have  turned  the  corner 
on  the  Rock  Island — that  we  are  over 
the  worst  part  of  a  very  rough  experi- 
ence. 


IS 
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Why  save  the  Rock  Island? 

Now,  before  I  finish,  I  have  the  re- 
sponsibility to  tell  you  why  we  are  do- 
ing this.  Yon  should  very  properly  ask 
— as  a  great  many  experts,  politicians 
and  bureuacrats  have  asked  over  the 
past  couple  of  years — why  on  earth  any- 
one would  want  to  save  the  Rock  Is- 
land. 

I  gave  vou  a  hint  at  the  beginning 
of  mv  remarks.  I  stated  that  we  stand 
as  an  institutional  barrier  to  an  irrational 
and  easy  consolidation  of  western  rail- 
roads. I  don't  say  that's  good,  but  it's 
true. 

The  reason  our  merger  plans  got  so 
fouled  up  back  in  the  60's  was  that  for 
every  railroad  that  wanted  part  of  us, 
therewas  always  at  least  one  other  rail- 
road that  didn't  want  the  competition 
to  get  even  an  inch  of  us.  We  go  to  too 
manv  markets  on  railroad  that's  too  flat 
and  too  straight.  Whenever  we  want  to 
merge  with  someone,  that  someone  be- 
comes a  frighteningly  competitive  threat 
to  everyone  else.  We  have  become  what 
you  might  call  "The  Impossible  Merger 
Partner,"  because  total  assumption  of 
our  routes  would  make  somebodv  else 
much  too  rich,  much  too  powerful. 

New  Act  expedites  mergers 

Well,  Congress  has  passed — and  the 
President  has  signed — the  Quadruple-R 
Act  of  1976,  the  one  that  (among  other 
things)  expedites  merger  procedures  and 
lowers  a  great  many  of  the  institutional 
barriers  that  fouled  up  western  railroad 
merger  plans  in  the  past.  We  th'nk — 
and  I  stress  that  word  "think" — that 
socething  good  should  happen  for  the 
Rock  Island  in  connection  with  the  new 
bill. 

Let  me  list  those  "somethings." 

First,  part  of  our  railroad  might  go 
to  another  company — and  with  the  new 
law,  that  can  happen  over  the  objec- 
tions of  those  who  have  hollered  in  the 
past. 

Second,  there's  a  possibility  that  all 
of    the     Rock     Island     might     be     sold. 


Chances  are  better  now  than  they  were 
in  the  past,  and  that's  one  reason  why 
we  are  suing  for  inclusion  in  the  Mo- 
Pac  "housekeeping"  mreger  case.  If  that 
occurs,  then  we  want  to  be  sold  as  a 
going  concern  at  a  fair  price.  We  want 
to  be  sold  as  a  railroad,  not  as  a  junk 
yard.  That's  only  fair  to  our  creditors 
and  bondholders,  and  that's  a  good  rea- 
son  for  fixing  track. 

One  of  the  most  amusing  aspects  of 
our  MoPac  inclusion  case  is  the  reaction 
of  those  railroaders  who  would  rather 
fight  than  think.  Hire  more  lawyers! 
Man  the  courtrooms!  The  fact  is,  in- 
clusion of  the  Rock  in  the  MoPac- 
Southem  would  vastly  strengthen  that 
coming  system.  And  at  a  reasonable  cost. 
Remember  flat  and  straight? 

A  third  possibilitv  is  that  nothing  may 
happen.  We  may  still  be  the  same  7500- 
mile  system  a  year  or  two  from  now,  and 
you  can't  get  back  on  your  feet  and 
stand  tall  until  you've  bent  over  to  fix 
the  tracks.  You  can't  plan  for  a  future 
with  a  run-down  plant — so  we  have  a 
very  good  reason  there  to  fix  the  tracks. 

And  there's  a  fourth  possibility.  If  we 
do  move  toward  reorganization  on  our 
own,  we  are  still  faced  with  the  fact 
that  the  Rock  Island,  unmerged  and  un- 
changed, has  gone  into  bankruptcy  three 
times  in  its  124-year  history.  We  prob- 
ably ought  to  change  our  geography 
somewhat.  We  should  probably  then 
start  thinking  like  buyers  rather  than 
sellers.  After  all,  if  the  promises  of  the 
Quadruple-R  Act  ever  become  realities 
under  future  administrations,  a  reorgan- 
ized and  rebuilt  railroad  will  be  able  to 
borrow  money  from  Uncle  Sam  to  ex- 
pand its  operations.  And  that  gives  us 
something  to  think  about — and  that  is 
also  one  reason  why  it's  sort  of  fun  to 
be  working  on  the  Rock  Island  these 
days. 

I  will  not  expand  on  my  merger  phil- 
osophy anymore.  As  you  can  see,  there 
are  many  possibilities  and  many  differ- 
ent directions.  I  wish  to  thank  you  for 
the  opportunity  to  be  with  you  today. 
I  hope  you'll  keep  an  eye  on  the  Rock 
and  watch  us  get  healthy.  In  fact,  you 
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may  even  get  a  chance  to  watch  us 
grow.  Thank  you  very  much.  (Applause) 

President  Williams:  Thank  you,  Mr. 
Ingram  for  taking  the  time  to  address 
our  group  today.  I  believe  we  all  can 
understand  now  why  the  Rock  is  such 
an  interesting  place  to  work. 

Mr.  Ingram,  we  would  like  for  you  to 
stay  for  as  much  of  our  program  as  you 
care  to.  However,  we  realize  you  have 
a  busy  schedule.  So,  please  feel  free  to 
leave  whenevr  you  wish. 

I  will  now  turn  th  rostrum  over  to 
Mr.   Dennis. 

Introduction   of   B.   M.    Flohr 

President  Dennis:  Our  next  speaker, 
who  is  Deputy  Administrator  of  the  Fed- 
eral Railroad  Administration,  will  talk 
on  the  RRRR  Act,  a  progress  report. 

He  joined  the  FRA  as  Deputy  Admin- 


istrator in  September,  !  975.  Prior  to 
that  time  he  had  headed  the  Southern 
Pacific  Transportation  Company,  San 
Antonio  Division,  for  four  years.  He  has 
been  with  the  Southern  Pacific  since 
1965. 

He  is  a  native  of  Wallace,  Idaho. 

He  received  his  Bachelor  of  Science 
Degree  in  Industrial  Engineering  at 
Stanford  University  in  1962,  and  his 
Masters  in  Industrial  Administration  at 
Purdue   University  in   1965. 

He  served  in  the  U.  S.  Army  as  an 
Officer  with  the  Corps  of  Engineers 
from  1962  to  1964. 

He  is  affiliated  with  the  American  As- 
sociation of  Railroad  Superintendents 
and  is  a  member  of  Tau  Beta  Phi,  Hon- 
orary Engineering  Fraternity. 

It  is  my  pleasure  to  introduce  Mr. 
Bruce  M.  Flohr.  (Applause) 


The  Rail  Revitalization  Act 

By  BRUCE  M.  FLOHR 

Deputy    Administrator,    Federal    Railroad    Administrator,    DOT 


It  is  certainly  my  pleasure  to  be  here, 
and,  to  have  the  introduction  that  was 
just  given.  Another  delightful  part  about 
it  is  to  see  several  very  familiar  faces 
here  in  the  audience  whom  I  worked 
with  during  my  years  out  in  the  field  in 
the  railroad  industry.  Now  I  have  a  little 
bit  different  role,  which  is  the  one  of 
either  being  vaccinated  to  protect  me 
against  "Potomac  fever,"  or  maybe  to 
inject  me  with  a  little  bit  more  of  the 
"Potomac  fever."  In  either  case,  an  ex- 
perience in  Washington,  D.C.,  is  a  very 
delightful  experience  and,  with  what's 
been  going  on  in  the  last  several  years, 
we  all  have  to  admit  it  is  a  place  where 
the  action  is  going  on  right  now. 

What  I  would  like  to  do  today  is  tell 
each  of  you  a  little  bit  of  what  the  ac- 
tion currently   is,    what   happened   as   a 
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result  of  the  Rail  Revitalization  Act  that 
was  recently  passed,  and  then  to  get  in- 
to some  of  the  nuts  and  bolts  of  the 
regulations  that  are  either  in  place  or 
that  FRA  is  contemplating  during  the 
next  several  years. 

I  guess  we're  running  a  little  bit  ahead 
of  our  schedule  right  now  so,  I  would 
like  at  the  end  of  my  speech,  if  any  of 
you  have  any  questions  you  would  like 
to  direct  to  me,  I  will  make  the  attempt 
to  answer  those  questions.  So,  as  we  go 
through  the  various  subjects  I'll  dis- 
cuss todav,  jot  down  any  thoughts  that 
you  might  have  that  I  could  possibly  ex- 
pand on  if  you  are  interested. 

Congress  passed  the  4-R  Act 

The  first  thing  and  I  think  probably 
the  most  important  for  all  of  us  to  dis- 
cuss is  the  Railroad  Revitalization  and 
Regulatory  Reform  Act  of  1976,  which 
we  finally  all  decided  is  better  identi- 
fied as  the  4-R  Act.  This  Act  was  signed 
in  February  and  it  hopefully  will  be 
one  of  several  pieces  of  legislation  that 
is  really  going  to  commit  the  railroad 
industrv,  (1)  to  be  a  viable  industrv, 
and,  (2)  to  be  an  industry  that  will  re- 
main as  a  privately  owned  and  operated 
industry. 

The  Act  provides  for  $2.1  billion  of 
federal  investment  in  ConRail,  which 
went  into  operation  on  April  1  as  a  pri- 
vate sector  freight  railroad  restructured 
from  six  bankrupt  railroads  in  the  north- 
eastern and  midwestern  region. 

Now  the  April  1  date,  many  people 
said,  "April  Fool's  Day— isn't  this  sort 
of  an  omen  of  what  may  come?"  But 
so  far,  no  one  has  been  laughing.  And 
I  think  it  is  creditable  to  USRA  and 
the  planning  they  did.  It  is  also  a  credit 
to  the  people  who  worked  on  the  Penn- 
Central  and  other  bankrupt  carriers  and 
how  they  have  all  gotten  together  and 
what  we  have  known  as  ConRail  today 
is  working  and  from  the  reports  we  are 
receiving  now,  it's  working  successfully. 
And  this  can  only  be  due  to  those  peo- 
ple to  whom  I  gave  credit  and  I  think, 
also,     the    discussions    that    have    been 


made  even  by  the  labor  representatives. 

Both  railroad  labor,  as  well  as  rail- 
road management,  are  equally  commit- 
ted to  making  ConRail  work.  And  as 
long  as  these  attitudes  remain,  I  think 
we  can  be  assured  ConRail  will  be  a 
success  and  therefore  the  carriers  in  the 
United  States  will  all  be  a  privately 
owned  and  operated  success. 

Now  how  are  these  funds  going  to  be 
spent  for  ConRail  itself?  It  is  going  to 
be  reallv  a  program  over  four  years  and 
much  of  its  directed  towards  the  track. 
Initially,  we  paid  $309  million  towards 
ConRail.  This  has  resulted  in  rehabilita- 
tion in  a  four  month  period  of  June 
through  Julv  of  over  200  miles  of  weld- 
ed rail  and  over  1.7  million  ties  that 
have  been  installed.  This  is  more  than 
Penn-Central  used  to  do  in  a  full  year. 

To  upgrade  passenger  service 

The  Act  also  authorizes  $1.75  billion 
in  federal  funds  over  five  years  for  up- 
grading intercity  rail  passenger  service 
in  the  northeast  corridor.  The  program 
will  be  managed  directly  by  the  Federal 
Railroad  Administration  with  the  work 
being  done  by  many  architectural,  engi- 
neering, and  construction  firms,  as  well 
as  by  Amtrak.  You  have  probably  read 
in  the  papers  recently  some  of  the  con- 
troversy that  has  gone  on  between  Am- 
trak and  FRA  and  the  Department  of 
Transportation  as  to  just  how  this  work 
will  be  divided  up. 

Ken  Sawyer,  the  retired  General  of 
the  Corps  of  Engineers,  who  is  heading 
up  the  Northeast  Corridor  project,  will 
speak  to  you  tomorrow  and  I  think  he 
will  enlighten  you  a  little  as  to  what 
some  of  the  controversies  and  concerns 
have  actually  been  in  this  area  of  juris- 
diction between  Amtrak  and  the  De- 
partment of  Transportation. 

Hopefully,  all  these  issues  have  been 
resolved  and  we  are  now  getting  started 
with  the  actual  design  and  then  the  re- 
construction work  that  will  eventually 
mean  we  will  have  a  120-mile  an  hour 
railroad,  we  will  have  transit  times  sig- 
nificantly   shortened    from    the    current 
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schedules,  and,  I  think  most  importantly 
of  all,  we  are  shooting  towards  the  goal 
of  "On  time  Performance."  By  "on  time" 
we  mean  within  five  minutes  of  schedule 
time  and  we're  shooting  for  90%  "on 
time  performance."  Right  now,  we're 
using  15  minutes  as  a  figure  and  the  on 
time  performance  has  been  dropping.  It 
was  in  the  70%  and  most  recently  it's 
down  in  the  low  60's.  Of  course,  a  part 
of  this  has  occurred  as  Amtrak  has  as- 
sumed the  operation  and  control  of  the 
northeast  corridor  and  some  of  the  track 
condition  problems  have  affected  the 
schedule  performance. 

We  have  $50  million  in  fiscal  year 
1976  funds  committed  to  the  northeast 
corridor  and  for  1977  we're  talking  $150 
million. 

Will  upgrade  other  railroads 

Another  major  provision  of  the  new 
Act  established  a  nationwide  railroad 
rehabilitation  in  improvement  financing 
program  in  the  amount  of  $1.6  billion, 
to  provide  needed  capital  for  the  na- 
tion's railroads,  other  than  ConRail,  for 
upgrading  worn  out  physical  facilities 
and  encouraging  desirable  restructuring. 
Of  this  total,  $1  billion  is  in  the  form  of 
federally  guaranteed  loans  and  $600 
million  is  the  amount  alloted  for  the 
purchase  of  redeemable  preference 
shares  to  railroads. 

The  loan  guarantee  portion,  for  prin- 
cipal and  interest,  is  theoretically  avail- 
able almost  immediately.  However,  we 
realize  these  provisions  contain  several 
statutory  impediments  to  its  use  by  the 
railroads  and  therefore  we  are  attempt- 
ing to  develop  some  amendments  which 
could  make  the  loan  guarantee  program 
much  more  attractive  to  the  railroads. 
These  amendments  are  part  of  what  is 
now  being  referred  to  as  the  "sun  of 
ConRail  legislation"  that's  currently  in 
Congress.  Along  with  it  they  have  tied 
in  the  Amtrak  appropriation.  Hopefully, 
they  haven't  muddied  the  waters  too 
much  so  that  some  of  the  cleanup  that 
is  necessary  under  the  Rail  Act  will  not 
be  passed  this  year.  We  are  hopeful  it 


will  be  so  that  the  monies  can  be  made 
more  attractive  to  the  carriers. 

The  $600  million  for  preferred  share 
financing  requires  an  appropriation,  un- 
like the  loan  guarantees,  and  will  be 
available  in  smaller  amounts  during  the 
first  year  of  the  program.  We  have  $70 
million  appropriated  for  fiscal  year  1977 
for  the  purchase  of  redeemable  prefer- 
ence shares  and  $400  million  in  author- 
ity for  guaranteed  loans  for  fiscal  year 
1977. 

Studies  to  categorize  railroads 

The  4-R  Act  also  requires  a  number 
of  studies  and  we  have  published  one 
recently,  titled,  "Preliminary  Standards 
Classification  and  Designation  of  Lines 
of  Class  I  Railroads  in  the  United 
States."  In  it  we  identified  six  catego- 
ries of  main  and  branch  lines  using 
standards.  And  these  standards  are  den- 
sity, service  to  major  markets,  appropri- 
ate levels  of  capacity,  and  national  de- 
fense. 

The  study's  primary  purpose  is  to 
categorize  the  193,500  miles  of  Class  I 
railroads  in  the  nation  according  to  rea- 
sonable measures  of  priority,  so  that  the 
investments  in  track  can  be  directed 
where  they  will  do  the  most  good.  It 
will  also  be  used  in  conjunction  with  the 
forthcoming  capital  need  study,  which 
is  required  by  legislative  recommenda- 
tions to  Congress,  so  that  we  can  go 
back  to  Congress  with  recommendations 
as  to  whether  additional  funding  is  nec- 
essary to  insure  financial  viability  of  the 
railroad  industry. 

I'm  sure  each  of  you  has  been  in- 
volved in  some  way  with  portions  of 
these  requirements  because  we  have 
asked  for  much  information  from  the  in- 
dividual carriers  and  I  do  want  to  take 
this  opportunity  to  congratulate  you  for 
the  promptness  and  the  accuracv  of  the 
information  that  has  been  submitted. 
There  is  a  lot  of  work  that  has  been  put 
in  by  the  individual  carriers  under  very 
short  time  frames  and  we  do  appreciate 
the  work  that  has  been  accomplished. 
Hopefully   now    that    work    will    be    re- 
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fleeted  in  our  reports  and  those  reports 
will  be  reviewed  bv  Congress  in  such 
a  way  that  it  will  work  for  the  benefit 
of  the  railroad  industry. 

The  rail  classification  report  that  I 
just  mentioned  is  both  a  preliminary  re- 
port as  well  as  what  we  hope  will  be  the 
basis  for  our  final  report.  That  will  be 
tied  in  with  the  capital  need  studies, 
both  your  current  deferred  maintenance 
studies  as  well  as  your  projected  capital 
need  studies.  These  reports  are  due  bv 
July,  1977. 

In  the  interim,  the  Rail  Services  Plan- 
ning Office  of  the  ICC  will  be  holding 
public  hearings  throughout  the  country 
and  they  then  will  give  FRA  their  rec- 
ommendations for  incorporation  in  the 
final  report.  As  a  matter  of  fact,  one  of 
those  meetings  is  being  held  here  in 
Chicago  today. 

Corridors  of  excess  capacity 

Perhaps  the  issue  that  I  think  has 
caused  the  most  concern  of  any  in  that 
report  is  the  designation  that  has  been 
dubbed  CEC,  or  Corridors  of  Excess 
Capacity.  And  even  more  importantly, 
where  ?re  those  corridors  of  excess  ca- 
pacity, how  are  thev  selected,  and  what 
will  the  end  result  be?  In  other  words, 
the  theory  behind  corridors  of  excess  ca- 
pacity. I  know  Mr.  Ingram  is  especially 
interested  because  the  Rock  Island  ended 
up  in  much  of  the  area  designated  as 
corridors  of  excess  capacity. 

Location- wise,  we're  talking  about 
generally  from  Chicago,  going  over  to 
Omaha,  Kansas  City,  from  Kansas  Citv 
on  down  to  Dallas-Ft.  Worth,  from  Dal- 
las-Ft.  Worth  on  down  into  Houston. 
We're  talking  about  Chicago,  over  to 
Detroit,  Pittsburgh,  to  Buffalo.  We're 
talking  about  from  Chicago,  going 
northwestward,  up  to  Minneapolis-St. 
Paul.  And  we're  talking  from  Kansas 
City-Omaha,  out  to  the  Denver,  Color- 
ado Springs,  Pueblo  area.  These  areas 
were  selected  as  corridors  of  excess  ca- 
pacity  based   on   the   following   criteria. 

First,  there  were  more  than  two  com- 
peting carriers  operating  in  the  area 
designated. 


Secondly,  the  potential  operating  ca- 
pacity of  all  the  through  routes  in  each 
of  the  zones  selected,  that  capacity  ex- 
ceeded the  current  traffic  volume  by 
more  than  50%.  As  an  example,  we'll 
take  the  case  from  Chicago  up  to  Min- 
neapolis-Si:. Paul,  where  one  carrier,  the 
Milwaukee,  has  a  capacitv  of  around 
100-million  gross  ton  miles  a  vear,  and 
yet  right  now  they  are  operating  around 
20  million  gross  ton  miles.  You  throw 
that  in  with  the  other  carriers  that  are 
operating  in  the  same  corridor,  to  sum- 
marize it  all,  and  they  come  up  with  a 
figure  that  is  much  less  than  the  poten- 
tial  capacity. 

Now  there  may  be  an  individual  car- 
rier and  his  route  in  the  corridor  is  be- 
ing used  close  to  maximum  capacity.  In 
the  case  of  the  Union  Pacific,  let's  take 
the  example  of  the  Pueblo-Denver  on 
the  west  end  and  Omaha-Kansas  City 
on  the  east  end  of  that  corridor.  I  per- 
sonally talked  with  some  of  the  Union 
Pacific  officials  immediately  after  our 
press  conference  concerning  this  report 
and  thev  were  concerned  that  on  their 
route,  going  from  Omaha  over  towards 
Denver,  they  had  a  capacity  rated  about 
5G,  I  think  it  was,  million  gross  ton 
miles  and  thev  were  operating  at  52 
million,  gross  ton  miles. 

How  in  the  world  could  FRA  desig- 
nate their  lire  as  being  one  of  excess 
capacity':'  Well,  the  answer  is,  their  line 
is  not  a  line  of  excess  capacitv.  But 
their  line  is  in  a  corridor  of  excess  ca- 
pacity and  that's  what  the  critical  issue 
is.  Because  even  though  their  line  is 
being  operated  close  to  maximum  right 
now,  what  if  thev  in  five  vears  may  be 
having  a  big  surge  of  new  traffic,  such 
as  possibly  sharing  in  some  of  the  coal 
movements? 

Thev  migh'  possibly  come  to  FRA 
and  ask  for  federal  assistance  to,  saw 
upgrade  the  capacity  of  their  line  that 
is  already  being  operated  near  capacity. 
Their  application  would  have  to  be  re- 
viewed in  light  of  what  if  that  addi- 
tional business  might  actually  be  oper- 
ated over  one  of  the  other  corridors  or 
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one  of  the  other  routes  in  that  corridor, 
one  of  their  own  routes  that  is  being 
under-utilized  or  possibly  some  other 
carrier's  routes,  through  some  kind  of 
trackage    right    situation. 

The  idea  is,  is  there  a  better  wav  to 
maximize  utilization  without  actually 
building  a   new  railroad? 

Now,  how  are  we  going  to  work  our- 
selves out  of  this  problem  of  corridors 
of  excess  capacity?  I  think  part  of  it  is 
the  indication  in  the  report,  for  those 
of  vou  who  have  seen  it,  that  had  the 
corridors  of  excess  capacity  designated 
in  green.  There  was  a  big  discussion 
whether  the  line  color  should  be  red 
rather  than  green.  It  was  decided  green 
was  reallv  very  appropriate  because 
Secretary  Coleman  has  publicly  stated 
he  feels  that  federal  dollars  should  go 
towards  those  railroad  facilities  that  will 
have  their  utilization  improved  and  the 
policv  thai:  FRA  i;:  proceeding  with 
right  now  is  that  if  a  carrier  comes  in 
with  a  program  that  will  better  utilize 
existing  facilities  through  such  things 
as  joint  facility  operations  with  such 
carriers  combining  together,  this  is  the 
kind  of  project  that  is  going  to  get  first 
priority  for  federal  dollars.  We  must 
rationalize  our  railroad  system. 

Now  at  the  same  time,  I  don't  want 
you  to  leave  here  with  the  impression 
that  we  would  eliminate  portions  of  the 
railroad.  We  have  already  been  accused 
of  this  in  our  categorizing  of  our  branch 
line  category  "R,"  those  under  a  million 
gross  ton  miles.  This  is  not  the  case  at 
all.  Even  though  a  carrier  like  the  Rock 
Island  mav  have  much  of  their  trackage 
in  the  corridor  of  excess  capacity  des- 
ignation, much  of  that  track  is  potential 
"A"  category  main  line  trackage  and  we 
must  have  the  majority  of  this  trackage 
in  service  to  serve  those  shippers  lo- 
cated along  individual  portions  of  the 
route. 

Let's  take  the  example  of  the  old 
Rurlington-Northem,  the  Great  North- 
ern, Northern  Pacific  merger.  They  real- 
ly have  not  discontinued  service  on  any 
portions  of  their  trackage  but  it  was  a 
classic  case  of  a  parallel  merger.   How- 


ever, what  the  Rurlington-Northern  has 
done  is  to  upgrade  one  route  and  yet 
maintained  the  other  route  as,  say, 
Class  3  standards  so  that  the  shippers 
located  along  that  route  can  receive  the 
kind  of  service  they  need  and  that  the 
carrier  can  give  in  an  efficient  manner. 

So  a  case  like  the  Rock  Island,  where 
it  falls  much  in  the  corridor  of  excess 
capacity  category,  it  really  means  that 
they  possibly  more  than  other  railroads 
will  have  a  greater  chance  of  receiving 
federal  assistance,  but  that  chance  must 
come  through  a  plan  where  there  will 
be  improved  utilization  of  all  the  routes 
or  several  of  the  routes  in  that  corridor 
of   excess   capacity. 

I  have  talked  a  little  longer  than  I 
had  anticipated  on  that  particular  sub- 
ject, but  I  think  it  is  important,  not  only 
for  a  carrier  like  the  Rock  Island,  but 
one  like  the  Katy,  that  also  falls  into 
the  same  area,  and  certainly  as  we're 
going  out  from  Chicago,  most  all  of  you 
here  in  the  room  are  touched  in  some 
way  or  another  by  this  concept. 

Aid  for  freight  branch  lines 

Another  part  of  the  act  was  initiated 
recently  when  we  proposed  procedures 
for  states  to  follow  in  applying  for  $11 
million,  in  federal  rail  planning  and  pro- 
gram funds  under  the  National  Rail 
Service  Assistance  Projects  for  freight 
branch    lines. 

The  five-year  national  program  af- 
fects states  outside  the  17-state  north- 
east and  midwest  regions.  A  total  of 
$360  million  has  been  authorized  by 
Congress  for  the  program.  A  few  com- 
ments on  the  two-vear  regional  program 
in  the  northeast  will  help  you  in  under- 
standing the  national  program. 

The  Regional  Assistance  Program  was 
an  outgrowth  of  the  Regional  Rail  Re- 
organization Act  of  1973.  And  in  addi- 
tion, to  planning  grants,  provides  monev 
for  use  by  the  states  for  operating  sub- 
sidies to  purchase  or  the  rehabilitation 
of  little-used  branch  lines  which  had 
been  abandoned  and  for  the  develop- 
ment of  services  which  may  be  less  ex- 
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pensive  than  continued  rail  use  and  by 
this  situation  of  other  operations  that 
would  be  less  expensive  than  continued 
rail  use.  What  we're  reallv  talking  about 
is,  if  the  ICC  does  authorize  abandon- 
ment of  service  into  a  community,  there 
is  money  available  by  which  they  would 
permit  upgrading  of  highway  facilities, 
primarily  bridges  along  several  routes, 
primarily  to  increase  wheel  loading  that 
would  be  required  for  improved  truck 
service  into  that  communitv. 

Now  there  is  a  distinction  between 
the  regional  program  and  the  national 
program.  The  April  1  program,  that 
being  the  regional  program,  as  a  result 
of  ConBail  being  formed,  was  fashioned 
bv  Congress  to  help  the  states  deal  with 
the  abandoned  freight  lines  that  did 
not  become  a  part  of  ConRail.  And  this 
involved  a  little  bit  over  5,000  miles  of 
trackage. 

The  national  program  was  structured 
to  cover  freight  lines  where  the  Inter- 
state Commerce  Commission  ruled  that 
service  mav  be  abandoned,  but  only 
after  February  5,  of  this  year.  As  vou 
will  recall,  USRA  had  total  authority 
to  designate  abandonment  situations 
for  the  northeast  and  midwest  situations. 

The  federal  participation  for  both 
programs  is  100%  federal  dollars  to 
cover  the  deficit  in  the  operation  durr 
ing  the  first  year  and  80%  the  second 
year.  At  that  point  the  regional  pro- 
gram will  phase  over  into  the  national 
program  and  the  percentage  share  drops 
from  80%  federal  dollars  down  to  70% 
for  year  four  and  year  five. 

Opportunity  to  plan  ahead 

Perhaps  the  most  important  aspect  of 
these  rail  service  continuation  programs 
is  that  they  give  the  states  a  better  op- 
portunity to  plan  their  total  transpor- 
tation requirements.  This  is  why  we  are 
stressing  planning  grant  funding  as  the 
initial  part  of  the  national  program.  The 
states  have  had  the  planning  capability 
for  some  time  in  highways,  transit  and 
airports.  Now  they  will  have  the  ability 
to  round  out  this  picture  for  rail. 


This  is  especially  important  for  the 
railroads  because  as  part  of  the  Act, 
railroads  now  must  submit  to  states  a 
plan  of  each  of  your  network  in  that 
state  and  then  you  have  the  possibility 
of  designating  lines  that  are  potentially 
subject  to  abandonment.  Because  you 
have  given  the  state  early  warning  of 
areas  where  you  are  considering  aban- 
donment procedures,  this  will  require 
the  Interstate  Commerce  Commission 
to  handle  abandonment  procedures  in 
a  faster  manner  than  they  have  in  the 
post.  And  I'm  sure  you  are  all  familiar 
with  some  of  the  frustrations  of  aban- 
donment requests  that  have  extended  on 
for  a  long  period  of  time. 

By  permitting  this  planning  to  occur 
early  on  and  by  the  carriers  doing  a 
reasonable  job  of  designating  lines  that 
are  potentially  subject  to  abandonment, 
the  Interstate  Commerce  Commission  is 
going  to  be  hard  pressed  to  delay  on 
making  a  decision.  This  decision  may 
be  for  continued  operation,  but  it  will 
be  only  with  federal  and  state  dollars 
providing  the  deficit  for  the  operation. 
And  as  a  result  it  is  going  to  assist  many 
of  your  companies  in  eliminating  lines 
that  have  been  either  marginal  or  just 
flat  loosers. 

Therefore,  planning  is  going  to  be 
important  and  it  is  going  to  permit  a 
much  more  rapid  handling  of  abandon- 
ment situations  than  have  occurred  in 
the  past. 

FRA  is  conducting  conferences 

In  connection  with  this  planning,  we 
are  conducting  a  series  of  rail  planning 
seminars  at  various  locations  around 
the  country.  The  first  of  these  2-day 
seminars  was  held  last  week  in  Atlanta. 
And  the  seminars  are  being  cosponsored 
by  the  FRA  and  the  Council  of  State 
Governments.  And  I  would  encourage 
that  each  of  your  carriers  be  repre- 
sented in  these  planning  conferences, 
because  the  states  are  going  to  be  com- 
ing to  you  anyway  asking  for  such  in- 
formation as  the  condition  of  your  track- 
age,   as   to   the   kind   of  traffic  volumes 


The  Rail  Revitalization  Act 


25 


moving  over  your  route,  and  what  some 
of  your  proposals  would  be  should 
abandonment  be  proposed  on  a  partic- 
ular line. 

We  are  having  these  conferences 
around  the  country.  There  will  be  one 
in  Omaha  starting  on  September  20th, 
in  Salt  Lake  City  on  October  5th,  Ft. 
Worth  on  October  18th,  and  one  that 
is  structured  slightly  differently  will  be 
in  Albany,  New  York,  on  November  8th 
and  9th.  The  one  in  Albany  will  mainly 
be  for  future  thoughts  on  how  the  north- 
east states  would  like  to  handle  their 
rail  service  situation,  because,  after  all, 
those  states  have  already  submitted 
their  state  rail  plans  as  part  of  the  pro- 
gram that  is  currently  going  on  in  the 
northeast. 

Now,  there  is  much  more  of  the  4-R 
Act,  things  like  regulatory  reform,  ex- 
pedited mergers,  talking  about  pricing 
policies,  but  I  won't  get  into  those  be- 
cause they  are  primarilv  areas  that  the 
Interstate  Commerce  Commission  has 
the  mandate  to  act. 

I  think  as  a  bottom  line  summary  of 
the  whole  Rail  Act  we  can  really  say 
that  Congress  has  spoken.  One,  they 
have  stated  that  the  railroads  are  im- 
portant, they  are  willing  to  commit 
money  for  the  revitalization  of  the  rail- 
road industry,  and  now  for  a  change 
railroaders  can  stand  up  and  be  treated 
on  an  equal  basis  with  the  other  modes 
that  we  have  continually  been  com- 
peting against. 

Now,  we're  still  not  doing  as  much  as 
I  feel  we  should  be  doing  because  we 
still  have  not  seen  some  of  the  responses 
from  an  agency  like  the  Interstate  Com- 
merce Commission,  that  has  truly  ex- 
pressed the  intent  of  Congress.  Rut,  I 
think  we're  moving  in  the  right  direc- 
tion and  as  long  as  we  can  keep  the  at- 
tention of  Congress  that  we  will  be  con- 
tinuing with  both  the  success  of  the 
privately  owned  systems  and  returning 
to  a  greater  market  share  handled  by 
the   railroad   industry. 

Let's  talk  about  some  of  the  other 
things  that  are  going  on  currently  within 
FRA,    and   maybe    one    of   my   biggest 


frustrations    that    has    occurred    in    the 
last  four  or  five  weeks. 

Modify  frock  regulations? 

Starting  last  winter,  I  was  talking 
with  people  in  the  AAR  and  several  of 
you  from  out  in  the  field  as  to  the  neces- 
sity and  desirability  of  modifying  our 
track  regulations.  We  have  a  golden 
opportunity  right  now  to  change  our 
regulations  in  track. 

The  first  of  these  is  the  fact  we  have 
had  our  regulations  in  force  for  about 
three  years  now.  We  have  all  gone 
through  a  learning  curve,  both  from  the 
industry  side  and  from  the  safety  side 
of  the  FRA.  We  still  have  about  40% 
of  all  derailments  caused  by  track  re- 
lated causes.  Of  course,  there  are  many 
reasons  for  this.  Rut  the  frustrating  sit- 
uation is  that  the  accidents  due  to  track 
have    not   significantly    decreased. 

Along  with  that  is  the  new  reporting 
system  that  came  along  in  1975,  and, 
now,  of  course,  going  on  in  1976.  I 
found  that  not  only  was  there  a  big  in- 
crease due  to  reporting  changes  pri- 
marily in  the  injury  area,  but  that  the 
numbers  reported  for  the  early  part  of 
'75  compared  to  the  early  part  of  '76 
are  still  indicating  a  30%  increase  when 
basically  the  reporting  standards  have 
stayed  the  same  for  '75  and  '76.  This 
is  very  dangerous,  and  it  is  dangerous 
for  the  reason  that  as  we  get  into  Con- 
gress for  additional  issues,  we  are  not 
able  to   sell  our  programs  properly. 

Now,  what  are  we  going  to  do  about 
it?  One  thing  is,  we're  going  to  change 
our  track  regulations  and  we're  going 
to  tighten  them  in  many  areas.  I  could 
very  easily  see  we  would  tighten  our 
requirements  as  far  as  flaw  detection, 
possibly  getting  down  into  lower  classes 
of  track,  possibly  looking  for  greater 
frequencies  of  inspection.  But  the  thing 
is,  we  need  your  assistance  and  recom- 
mendations as  to  which  way  to  go. 

Now,  similarly,  we  must  loosen  our 
regulations  in  areas  that  are  not  cost 
beneficial  to  you  out  there  in  the  field 
having  to  do  the  work.   Let's  take  the 


26 


B.  &  B.  Proceedings 


case  of  the  article  that  Sperry  published 
several  years  ago  that  was  carried  in 
most  of  the  railroad  trade  journals, 
where  they  talked  about  the  10-mile 
an  hour  restriction  that  the  regulation 
calls  for  when  just  about  anv  common 
rail  defect  is  found  with  the  current 
capability  of  the  flaw  detection  equip- 
ment we're  all  operating.  And  Sperry 
very  definitely  made  a  case  for  the  fact 
that  since  the  federal  regulations  have 
come  into  force,  the  utilization  of  their 
cars  sad  actually  declined,  mainly  be- 
cause the  carrier  was  not  willing  to  live 
within  the  10-mile  an  hour  restriction 
over  night  and  yet  they  also  didn't  want 
to  hold  their  gang  overtime  for  chang- 
ing out  the  defective  rail. 

So,  what  a  carrier  has  done  is  to  stop 
detection  about  one  in  the  afternoon 
so  that  they  can  catch  up  on  the  rails 
being  changed  out.  A  very  valid  point, 
but  certainly  a  point  that  was  brought 
to  the  public's  attention  by  somebody 
who  had  a  partial  interest  to  the  whole 
situation. 

We  started  talking  here  last  winter, 
"Let's  change  our  track  standards.  Let's 
look  at  this,  let's  look  at  things  as  the 
standard  for  Class  I  track,  let's  look  at 
the  standards  for  storage  trackage,  let's 
look  at  Class  2  standards,  and  such 
things  as  your  spiral  requirements,  your 
cross    level   requirements. 

Standards  are  nor  revised 

So,  what  happens?  We  asked  the  AAR 
as  the  representative  of  the  industry  to 
come  in  on  September  1  and  give  FRA 
what  they  felt  were  the  changes  that 
should  be  made  in  the  track  standards. 
And,  gentlemen,  you  flopped  when  you 
came  -in  on  September  1.  And  I  don't 
know  whether  there  is  anyone  here  in 
the  room  who  attended  that  meeting, 
but  I  was  gone  at  the  time  and  when  I 
came  back  I  asked  Bil  Paxton  and  Ed 
English,  who  are  the  two  people  in 
Washington  who  are  the  most  knowl- 
edgeable on  track,  "What  did  the  in- 
dustry come  up  with  as  recommended 
changes?"  They  said,  "Well,  really,   we 


were  complimented  on  our  track  stan- 
dards." And  the  fact  that  the  track 
standards  that  were  put  in  place  gave 
the  industry  a  better  chance  to  get  more 
money  budgeted  for  track  than  we've 
ever  had  in  the  past." 

Now  they  also  said,  "Well,  we'll  come 
back  in  another  three  months  and  give 
you  an  idea  of  some  of  the  things  we 
might  want  to  have  changed."  But 
three  months  turns  into  six  months, 
turns  into  a  year,  and  into  two  years. 
FRA  can't  sit  around  forever  waiting 
for  somebody  to  tell  us  where  you  think 
our  regulations  are  wrong. 

Now  maybe  you  feel  bound  to  have 
100%  agreement  on  something  that  you 
submit  to  the  FRA.  The  AAR  has  this 
on  several  of  their  situations,  and  maybe 
you  have  it  in  some  of  your  own  com- 
mittees. But  that  does  not  prevent  you 
as  individual  carriers  from  submitting 
to  the  FRA  what  you  feel  are  inappro- 
priate   track    standards. 

Now  we're  going  to  be  tightening  in 
some  areas.  We  have  to  in  our  attempt 
to  address  this  problem  of  the  number 
of  derailments  caused  by  track.  But  now 
is  the  golden  opportunity  to  loosen  stan- 
dards where  the  standards  are  not  cost 
beneficial  to  you  as  individual  carriers. 

Use  of  track  geometry  cars 

Another  area  as  an  example.  We're 
starting  to  get  more  sophisticated  with 
the  use  of  track  geometry  cars.  DOT 
has  their  own  set  of  cars.  At  the  other 
end  of  the  spectrum  we  have  something 
like  the  Iowa  DOT  who  have  their  own 
inspection  car.  We  get  the  intermediate 
type   cars. 

Is  there  any  way  that  you  would  like 
to  see  the  regulations  modified  to  make 
the  operation  of  a  track  geometry  car 
more  attractive  to  you?  Could  the  geom- 
etry car  be  used  in  lieu  of  one  of  the 
visual  inspections?  Could  you  use  the 
geometry  car  with  its  memory  capability 
to  cross  reference  conditions  so  that  you 
can  check  for  deterioration?  Could  you 
use  the  paper  tape  off  the  track  geom- 
etry   car   in    lieu   of    the   current   paper 
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record  keeping  requirements  that  FRA 
has  right  now? 

Where  do  our  regulations  cause  you 
problems?  And  how  can  some  of  the 
new  devices  and  techniques  that  are 
coming  onto  the  market  today  be  used 
to  correct  some  of  these  frustrations  and 
problems  that  you  have  with  our  regu- 
lations? 

I'm  begging  you — give  us  your  input 
— because  it's  the  only  way  the  federal 
government  can  respond  at  a  time  when 
we  are  committed  publicly  to  responding 
to   improving   our  regulations. 

The  Rail  Safety  Act 

Now,  another  area  I  would  like  to 
address,  and  this  is  more  specifically 
that  of  the  Rail  Safety  Act  of  1976  and 
what  it's  going  to  mean  to  each  of  you. 

It's  going  to  mean  things  like  lodging 
locations. 

Hours  of  service  act  for  signalmen. 

Markers   on  the  rear  of   trains. 

Why  did  all  this  come  about?  It  came 
about  because  there  are  certain  groups 
within  the  industry  who  are  not  only 
concerned  about  rail  safety  but  are  con- 
cerned about  the  work  rules  and  work 
conditions  that  are  going  on  within  the 
industry.  And  I  think  they  are  very  sin- 
cere when  they  let  their  thoughts  be 
known.  But  at  the  same  time  the  voting 
power  within  the  railroad  industry  is 
within  railroad  labor.  Right  now,  in  an 
election  year,  railroad  labor  is  in  a  very 
influential  position  when  they  go  to 
Congress   and   ask  for  something. 

This  Rail  Safety  Act  started  out  sev- 
eral months  ago — in  fact,  last  March. 
At  that  time,  FRA  testified  concerning 
the  provisions  of  the  act  at  that  time, 
or  the  bill  at  that  time,  and  generally 
FRA  opposed  every  portion  of  the  bill, 
and  even  opposed  a  portion  that  go  af- 
ter the  FRA  on  their  safety  regions. 
However,  you  have  to  realize  that  Con- 
gress is  not  only  sensitive  to  votes,  but 
Congress  is  not  the  best  informed  con- 
cerning  railroad    situations. 

If  they  have  a  large  group  of  people 
coming  and  talking  to  them  and  saying 


that  things  are  good,  that's  the  direction 
in  which  they  are  going  to  be  swayed. 
And  as  a  result,  they  have  been  swayed 
to  mandate  that  FRA  issue  regulations 
requiring  lighted  markers  on  the  rear 
of  all  passenger  trains  and  highly  vis- 
ible markers  on  the  rear  of  all  freight 
trains,  even  if  FRA  does  have  quite  a 
bit  of  difficulty  coming  up  with  acci- 
dent reports  that  fully  necessitate  this 
full   type   of  marker   situation. 

On  the  hours  of  service  for  signal- 
men, FRA  was  not  even  allowed  to 
testify  in  Congress  concerning  this  is- 
sue. But  you  are  faced  with  it  now.  And 
FRA  within  the  next  three  weeks  will 
be  issuing  its  proposed  method  of  inter- 
pretation of  this  law.  Not  regulation. 
Hours  of  service  is  a  law  and  as  such, 
FRA  is  severely  restricted  as  to  how 
you  can  handle  waivers  to  the  law. 

There  are  two  big  issues  concerning 
signalmen.  The  first  is  what  constitutes 
an  emergency.  I  think  you  can  imagine 
that  those  people  who  are  involved  say 
any  type  of  operation  of  a  signal  sys- 
tem that  is  other  than  high  performance 
should  be  considered  as  an  emergency, 
even  though  the  fallback  condition 
would  usually  be  a  display  of  the  most 
restrictive  signal  indication.  And  FRA 
is  receiving  a  lot  of  pressure  that  would 
state  that  even  though  the  signal  system 
has  gone  to  its  most  restrictive  indica- 
tion, this  is  an  emergency  situation. 

The  second  part  of  the  problem  is 
concerning  the  on-duty  type  provision. 
If  a  man  is  working  a  normal  shift  at 
an  assigned  duty  point,  such  as  a  shop 
area,  there  is  no  problem.  But  what 
constitutes  on-duty  for  a  signal  main- 
tainer  that  has  a  sealed  maintenance  re- 
sponsibility, especially  if  he  has  been 
called  out  on  a  trouble  call  in  the  mid- 
dle of  the  night,  pulls  up  into  his  drive- 
way at  home  and  he  gets  a  call  on  the 
radio  that  the  dispatcher  has  a  problem 
elsewhere? 

The  frustration  here  is  that  you  are 
going  to  be  required  to  maintain  sig- 
nificant additional  records  over  and 
above  what  you  have  ever  had  in  the 
past.  Records  that  will  reflect  who  noti- 
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fies  the  signal  maintainer  at  the  time 
that  the  emergency  was  designated. 
Who  authorized  it?  What  time  was  the 
man  really  called?  Did  the  man  make 
a  reasonable  effort  to  fulfill  the  require- 
ments of  the  emergency  at  that  time? 
In  other  words,  did  he  immediately  get 
out  of  bed  and  take  off  for  the  call  or 
did  he  spend  an  hour  and  a  half,  which 
is  reasonable  call  time  as  defined  now 
for   your   operating   employees? 

It's  a  very  thorny  issue,  but  it  is  one 
that  is  going  to  be  a  reality  for  each  of 
you.  So  within  the  next  three  weeks 
hopefully  we  will  have  something  pub- 
lished that  we  are  asking  for  public 
comment  on.  In  this  case,  I  will  have 
to  say  that  the  AAR  and  some  of  the 
experts  whom  you  have  from  the  Com- 
mittee have  done  an  excellent  job  of 
informing  FRA  how  they  feel  that  these 
particular   issues   should   be   resolved. 

Ask  regulation  for  lodging 

Another  issue  that  has  come  up  is  the 
lodging  issue.  A  case  where  the  UTU 
had  petitioned  FRA  some  years  ago  for 
all  lodging  located  at  least  a  mile  from 
switching  activity.  FRA  did  not  take 
action  on  this.  They  came  in  with  testi- 
mony concerning  the  rail  safety  bill. 
Yet,  when  FRA  had  discussed  this  be- 
fore and  all,  what  was  the  justification 
that  was  used?  It  was  the  Decatur  ac- 
icdent,  where  the  lodging  facilities  were 
actually  located  within  the  yard.  Could 
it  have  been  handled  by  negotiation  by 
individual  carriers?  I  would  have  liked 
to  have  said  "Yes."  But  the  interested 
parties  felt  it  could  not  be  satisfactorily 
handled  that  way  and  as  a  result  it  is 
in  part  of  the  Rail  Safety  Act.  However, 
in  this  case  the  Safety  Act  requires  that 
FRA  come  up  with  regulations  within  a 
180-day    period. 

We  are  going  to  be  coming  out  with 
them.  The  approach  we  are  going  to 
use  is  one  that  there  would  be  a  certain 
zone  of  so  many  feet  where  no  new 
facilities  or  reconstructed  facilities  will 
be  located.  ;, 

-'    There   will   be    a    second    zone    that 


would  be  subject  to  review,  where  you 
would  have  to  look  at  such  things  as 
terrain  configuration,  methods  of  acces- 
sibility or  exit  from  the  facility  if  they 
were  located  in  this  gray  zone.  And 
then  we  would  come  up  with  a  third 
zone  that  would  be  entirely  free  from 
any  problem  as  far  as  federal  regulation. 

The  zones  that  we  are  using  will  be 
based  upon  the  accident  data  we  have 
generated  from  some  of  the  catastrophic 
accidents  that  have  occurred,  these  pri- 
marily being  the  cases  where  flammable 
compressed  gases  have  detonated  in 
switching   terminal   areas. 

In  the  area  of  reconstruction  we  end 
up  with  another  problem.  What  con- 
stitutes reconstruction?  Right  now  we're 
looking  at  it  as  if  the  improvements  ex- 
ceed a  certain  percentage  of  the  re- 
placement value  of  the  structure,  then 
this  will  be  considered  as  reconstruction. 

Let's  talk  about  walkways  on  bridges 
for  a  minute.  The  UTU  petitioned  the 
FRA  for  a  requirement  for  walkways  on 
bridges  over  a  year  ago.  I  think  it  was 
a  sincere  thought  on  their  part,  not  as 
much  for  safety  as  their  desire  to  want 
to  do  a  better  job  on  getting  the  trains 
over  the  road.  I  think  each  of  us  in  here 
at  one  time  or  another  has  been  in- 
volved with  a  train  that  for  some  reason 
has  been  stalled  on  a  bridge  with  no 
walkway.  And  as  a  result  you  have  had 
to  get  the  local  electric  co-op's  cherry 
picker  and  drive  down  into  the  river 
bed  to  get  up  to  replace  that  ruptured 
air  hose  or  whatever  the  problem  might 
have  been,  because  you  can't  get  out 
on  the  bridge. 

So,  it  is  a  need  and  it  is  a  need  that 
is  mandated  more  than  just  by  safety. 
It  is  mandated  by  the  desire  of  the  oper- 
ating employees  to  get  their  trains  over 
the  road. 

How  is  this  one  being  handled?  Right 
now,  I  have  discussions  about  every  two 
weeks  with  Vice  President  Martin  of 
the  AAR.  And  the  AAR  is  working  close- 
ly with  the  UTU  to  see  if  an  agreement 
can  be  reached  by  all  the  carriers  so 
that  FRA  will  not  have  to  go  the  regu- 
latory approach  for  requiring  walkways 
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to   be   installed   on  bridges. 

We  are  committed  that  if  you  can  re- 
solve your  problems  between  the  vari- 
ous interested  parties  yourselves  and 
resulting  in  a  manner  that  is  satisfac- 
tory to  both  parties,  we're  not  going 
to  get  into  the  act.  Because  right  now 
we  have  shelved,  not  put  on  inactive, 
but  let's  just  say  we  put  our  proposed 
regulations  in  a  holding  pattern.  Be 
cause  if  agreement  can  be  reached, 
then  we  will  not  feel  the  necessity  to 
proceed  with  any  rulemaking  in  this 
area. 

Changing  track  classifications 

Another  area  I  would  like  to  talk  a 
little  bit  about  is  the  recent  special  no- 
tice provisions  FRA  came  out  with, 
which  now  give  an  FRA  inspector  the 
power  to  reduce  the  class  of  track  that 
he  has  been  inspecting.  It  also  gives 
the  FRA  inspector  the  right  to  remove 
a  car  from  a  train. 

Now  he  has  always  generally  had  this 
right  as  far  as  the  locomotive  is  con- 
cerned for  quite  some  time  but  the  in- 
spector has  never  had  this  right  with 
either  track  or  with  equipment.  What 
is  it  going  to  mean?  Hopefully  for  vou 
here  in  the  room  it  is  going  to  ease  some 
of  vour  own  burdens  and  I  know  it's 
going  to  ease  the  burdens  from  some 
of  the  higher  people  in,  say,  like  your 
attorneys  or  your  legal  area  within  your 
company.  Because,  we  feel  that  giving 
our  inspectors  this  ability  will  allow 
many  of  the  problems  to  be  resolved 
on   a  local  level. 

You  are  going  to  have  your  knuckles 
rapped  as  far  as  having  the  speed  low- 
ered, but  I  do  not  anticipate  that  as 
many  cases  will  have  to  be  progressed 
up  through  the  Chief  Counsel's  Office 
in  FRA  for  actual  fine  assessments.  And 
yet,  at  the  same  time,  it  is  going  to  give 
you  as  managers  a  closer  insight  as  to 
where  problems  may  actually  exist  in 
the  field  because  you  are  going  to  find 
out  about  it  that  day  or  the  next  day 
rather  than  two  or  three  months  later 
when     the     paper     work     finally     flows 


around  through  your  office,  saying  that 
an  FRA  inspector  took  exception  to  a 
certain  situation  in  one  particular  area. 

Facilities  at  Pueblo 

Let's  talk  about  a  little  of  the  good 
news.  That  is  our  facility  for  accelerat- 
ing service  testing  out  at  Pueblo.  We 
have  almost  all  the  equipment  out  there. 
The  track  is  basically  finished  at  the 
present  time.  We  are  planning  now  that 
the  facility  will  be  up  and  fullv  running 
by  the  23rd  of  September.  It  is  later 
than  I  personally  wanted  to  see  it  but 
it  is  earlier  than  what  the  original  sched- 
ule called  for.  We  will  have  it  running 
at  that  time.  We're  planning  our  Engi- 
neering Conference  on  the  12th  of  Oc- 
tober out  at  Pueblo,  the  12th  and  13th. 
A  portion  of  that  Engineering  Confer- 
ence will  be  a  visit  to  the  site  to  ob- 
serve the  train  in   actual  operation. 

We're  talking  about  another  ceremony 
out  there  in  November,  at  which  time 
we  want  to  recognize  all  the  individual 
contributors  to  the  project.  And  as  part 
of  that  we  want  them  to  see  the  actual 
operation  going  on. 

If  you  can't  make  it  to  these  other 
conferences,  I  ask  that  you  do  make  it 
a  point  at  some  time  to  visit  FAST  when 
it  is  in  operation.  It's  the  industry's  test 
bed  and  you'll  get  the  benefit  out  of  it 
by  knowing  what  is  currently  going  on 
and,  also,  to  give  us  guidance  as  to  what 
more  we  should  be  doing  as  we  go  into 
phase  two,  three,  and  four  of  FAST, 
because  we  are  going  to  be  having  the 
additional  phases. 

So,  in  conclusion,  let  me  say,  a  year 
ago,  when  Ace  Hall  spoke  to  you,  it 
was  still  "what  was  the  legislation  go- 
ing to  be?"  We  had  some  ideas  but  we 
didn't  really  know  for  sure.  Now  we 
do  know.  We  have  the  rail  revitaliza- 
tion and  a  Regulatory  Reform  Act.  We 
have  the  interest  of  Congress  and  we 
have  the  interest  of  the  Administration. 
We  believe  the  Act,  as  it  has  now  been 
passed  in  many  wavs  is  far  better  than 
we  had  ever  hoped  for. 

However,   the  implementation   carries 
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with  it  a  sense  of  urgency.  We  have  al- 
ready talked  about  the  capital  need 
study  and  the  work  each  of  you  has 
done   in  providing  this   information. 

The  participation  of  persons  such  as 
yourselves  is  the  one  ingredient  that  is 
going  to  make  the  rail  act  a  success. 
But  it's  going  to  be  a  success  if  we  talk 
about  continuing  and  implementing 
such  things  as  consolidation  where 
necessary  before  federal  dollars  will  go 
into  the  trackage.  But  also,  the  upgrad- 
ing of  those  tracks  that  are  going  to  be 
deemed  essential,  even  though  no  con- 
solidation is  involved. 

We're  talking  about^  a  regulatory  re- 
form. We're  talking  about  track  reform. 
But  it  will  only  be  a  success  if  each  of 
vou  gives  to  the  federal  government 
the  guidance  that  you  have  as  the  ex- 
perts in  the  field  in  order  to  make  it 
work.  The  timing  demands  it,  the  in- 
dustry" requires  it,  and  our  country  de- 
serves it. 

Thank  you  very  much.  And,  now, 
do  you  have  any  questions  that  I  could 
answer?  I  will  be  around  the  rest  of  the 
morning  and  early  this  afternoon,  so  if 
there  is  anything  more  that  you  would 
like  to  ask  of  me,  I  will  be  here  to  an- 
swer it  for  you.  Thank  you  very  much. 

President  Dennis:  Thank  you,  Mr. 
Flohr,  for  a  very  interesting  presen- 
tation. 


I  will  now  turn  the  podium  back  to 
Mr.   Williams. 

President  Williams:  I  would  like  to 
remind  all  of  you  who  have  your  wives 
here  to  have  them  register  today  if  at 
all  possible,  or  at  least  very  early  in  the 
morning,  so  that  we  will  have  a  handle 
on  how  many  buses  we  need  and  the 
whole  information  that  our  gentlemen 
in  charge  of  ladies  entertainment  are 
going  to  need  to  have  a  successful  trip 
for  them  tomorrow.  So,  early  registra- 
tion is  really  recommended  so  that  all 
will  be  assured  reservations. 

Introduction  of  G.  W.  McDonald 

Our  next  speaker  joined  the  Union 
Pacific  as  Instrument  Man  in  1952.  Af- 
ter receiving  his  B.S.  degree  in  Civil 
Engineering  from  Kansas  State  Uni- 
versity, he  was  appointed  division  engi- 
neer in  Salt  Lake  City  in  February, 
1968.  He  subsequently  served  as  divi- 
sion engineer  in  Kansas  City,  Kansas, 
and   currently   in   Portland,    Oregon. 

He  holds  professional  registration  in 
several  states. 

He  is  a  member  of  AREA. 

He  will  present  an  illustrated  talk  on 
"Redeeking  the  Joso  Bridge  over  the 
Snake  River"  by  the  track  panel  meth- 
od.  Mr.  G.   W.   McDonald.   (Applause) 


Re-Decking  UP's  Joso  Bridge 


By  g.  w.  Mcdonald 

Division  Engineer,  U.P.,  Portland,  Ore. 


President  Dennis,  President  Williams, 
officers,  members  of  the  Association, 
ladies   and   gentlemen: 

My  topic  will  digress  a  little  bit  to 
a  more  specific  problem  on  the  Union 
Pacific  as  opposed  to  the  excellent  dis- 
sertations by  Mr.  Ingram  and  Mr.  Flohr. 
Union  Pacific's  Snake  River  bridge  in 
Eastern  Washington  is  on  the  main-line 
track,  which  stretches  188  miles  between 
Hinkle,  Oregon  and  Spokane,  Wash- 
ington. 

This  structure  is  referred  to  as  the 
Joso  Bridge  which  derived  its  name 
from  the  nearby  Joso  Sheep  Company 
siding. 

Union  Pacific's  Ayer-Tekoa  Branch 
emanates  westerly  from  the  Joso  Bridge 
at  Ayer  Junction  and  crosses  under  the 
west  approach  along  the  south  bank  of 
the  Snake  River. 

The  Sixth  Subdivision  main  line  to 
Spokane  has  ABS  signals  and  carries 
approximately  11  million  gross  tons. 

A  six-degree  curve  is  located  on  the 
west  approach.  The  structure  is  3,920 
feet  long  and  towers  above  the  Snake 
River  approximately  200  feet,  and  320 
feet  above  bed  rock. 

In  the  fall  of  1975,  1875  ties  were 
replaced  by  the  conventional  method  of 
installation  (singularly)  at  a  total  labor 
cost  of  $21.58  per  tie. 

Approaching  this  structure  on  the 
downstream  side  of  the  Ayer  Tekoa 
Branch,  you  are  aware  of  the  river  level 
development  by  the  U.S.  Corps  of  Engi- 
neers in  connection  with  construction 
of  the  Lower  Monumental  Dam  on  the 
Snake  River,  approximately  20  miles 
downstream. 

This  is  a  view  of  the  Marina  and  on 
the  right  side  of  the  screen  is  the  Lyons 
Ferry    highway    bridge,    placed    in    ser- 
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vice  in  1968,  that  replaced  the  Lyons 
"ferry"  which  had  been  in  continuous 
service  since  1860. 

On  the  opposite  bank  of  the  Snake 
River  is  a  recreational  park  that  selves 
the  people  in  this  area.  This  view  looks 
upstream  on  the  Snake  River  at  the 
confluence  of  the  Paloose  River  coming 
in  from  the  left.  The  recreational  area 
is  heavily  used  during  the  summer 
months. 

Was  outstanding  bridge  in  1914 

This  structure  was  originally  built  by 
the  North  Coast  Railroad  and  the 
OWR&N  at  a  cost  of  $1,050,400.  The 
super-structure  contains  15,818,570 
pounds  of  steel  and  the  pier  and  abut- 
ment foundations  contain  16,830  cubic 
yards  of  concrete.  Completed  in  1914, 
it  was  at  that  time  the  longest  and  high- 
est bridge  of  its  type  in  the  world.  This 
picture  represents  construction  in  Aug- 
ust 1914. 
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JOSO  BRIDGE,  when  built  in   1914,  was  said  to  be  the  longest  and  highest  bridge  in 
the    world. 


SPECIAL     CLAMPS     were 
hold   weaker   ties   to   rail. 


fabricated     to 


OLD     TRACK     PANEL     was     raised     and 
crane   backed   up,   avoiding    swing. 


The  bases  of  the  four  main  towers 
of  the  bridge  were  encased  in  concrete 
to  an  elevation  43  feet  higher  than  the 
original  piers  in  1967-1968  by  the 
Union  Pacific,  prior  to  the  Lower  Mon- 
umental Pool  Raise  at  a  cost  in  excess 
of  $1,800,000.  This  cost  was  later  re- 
covered from  the  US  Government  in 
order  to  protect  the  steel  towers. 

The  old  deck  on  this  structure  was 
installed  in  1943  and  consisted  of  10- 
inch  by  16-inch  by  12-feet  bridge  ties 
with  a  spacing  of  approximately  13 
inches,  center  to  center.  The  new  ties 
arc  10-inches  by  18-inches  by  12-feet 
long,   with   a   15-inch  spacing. 

As  you  will  note,  the  aluminum  paint 
is   a   result   of   a   contract   to   paint   this 


structure  in  the  spring  of  1975  at  a  cost 
of   $228,000. 

Special  clamps  hold  weak  Jies 

The  project  of  panelizing  the  bridge 
ties  has  been  given  considerable  plan- 
ning and  one  of  the  major  problems 
anticipated  was  whether  or  not  the  old 
ties  would  have  sufficient  holding  power 
on  the  rail  spikes  and  outside  guardrail 
boat  spikes  to  adhere  to  the  rails  suffi- 
ciently for  removal  from  the  steel.  In 
this  connection,  we  fabricated  clamps  to 
support  the  weaker  ties  to  the  rail  be- 
fore lifting  was  attempted.  The  raising 
of  the  old  panel  was  also  encumbered 
by   the  possibility   of   tight  rail,   due   to 
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high  rail  temperatures,  at  the  time  this 
project  was  undertaken.  Our  first  dav 
resulted  in  a  total  of  3  panels  of  31  ties 
each,  being  installed  with  a  break  in 
rail  traffic  of  approximately  six  hours. 

This  picture  illustrates  the  first  old 
panel  being  reset  after  several  ties, 
which  were  not  secure,  came  loose.  You 
will  note  in  the  foreground  rail  stops 
were  installed  to  restrain  the  movement 
oi  the  locomotive  crane  at  the  point 
where  the  panel  is  lifted. 

Supervision  of  the  panel  removal  and 
replacement  was  conducted  bv  the  B&B 
supervisor  with  a  handie-talkie  radio 
in  communication  with  the  locomotive 
crane  operator  and  roadmaster,  who  was 
in  charge  of  panel  construction  at  the 
east  end  of  the  bridge.  Raising  the  old 
panel  and  commencing  the  back-up 
movement  40  rail  lengths  to  the  east 
end  of  the  structure  was  completed 
without  any  further  complications.  Sub- 
sequently, old  panel  removals  were  less 
difficult  clue  to  readjustment  of  rail  ex- 
pansion. 


fcouepmej 
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The  breaking  down  of  old  panels  was 
aided  by  the  use  of  a  truck  crane  in 
order  to  provide  continued  work  space, 
as  well  as  the  reutilization  of  rail  and 
tie   plates   taken  from   the  bridge. 

The  new  ties  were  placed  on  the 
panel  jigs  by  use  of  a  25-ton  locomotive 
crane.  Each  new  tie  weighed  approxi- 
mately 625  pounds  and  the  ties  were 
bundled  in  groups  of  four.  The  Douglas 
Fir,    heart-free    ties    were    framed    and 


creosote-treated  at  the  Union  Pacifi  Tim- 
ber Treating  Plant  at  The  Dalles,  Ore- 
gon, with  12%  Arban  treatment  for  fire 
retardant. 

These  pictures  illustrate  the  construc- 
tion of  panels  that  was  accomplished 
by  5  men,  producing  1  panel  in  1  hour. 
The  use  of  an  airhammer  expedited  the 
final  spiking  of  the  panel. 

It  was  determined  that  the  weight 
of  a  new  panel,  complete  with  rail  and 
fittings,  was  approximately  12  tons  and 
near  the  lifting  capacity 'of  the  50-ton 
Wellman  Locomotive  Crane  used  for 
this  project. 

This  series  of  slides  depicts  the  new 
panel  being  transported  onto  the  bridge. 
As  you  will  note,  no  attempt  was  made 
to  swing  either  the  old  or  the  new  pan- 
els while  the  crane  was  on  the  bridge 

Subsequent  production,  to  replace 
the  1,240  ties  remaining  with  8  hours 
track  time,  was  6  panels  on  the  second 
day,  and.  8  panels  on  the  third  dav.  Due 
to  two  hours  train  interference  on  the 
fourth  dav,  only  6  panels  were  changed 
out.  On  the  fifth  day,  8  panels  were're- 
placed,  and.  on  the  sixth  dav,  9  panels. 

The  cost  estimated  to  replace  bridge 
ties,  by  panelizing,  resulted  in  a  83.50- 
per-tie    labor    savings. 

Summer  try 

It  is  questionable  whether  or  not  the 
panelizing  of  bridge  ties  on  smaller 
bridges  would  provide  the  benefits  we 
obtained  in  this  project.  However,  due 
to  the  length  of  this  structure  and  the 
extreme  size  of  the  bridge  ties,  a  loco- 
motive crane  was  necessary  in  either 
the  replacing  of  the  individual  tics  or 
the  track  panel  method.  Another  major 
benefit  realized  was  the  greatly  reduced 
overall  time  required  for  bridge  gang 
as  well  as  locomotive  cranes  ^  in  "  this 
operation. 

Biscmsssora 

Ii  there  are  any  questions,  I  will 
attempt   to   answer   them. 

Member:    Were    the    ties    dapped    at 
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the    timber   treating    plant? 

Mr.  McDonald:  Of  course,  at  the 
gusset  plate  locations  you  do  have  riv- 
ets. However,  we  figured  the  tie  would 
compress  over  these  rivet  heads,  so  we 
do  not  hand  adz  to  allow  for  the  rivet 
heads. 

Member:  How  long  were  the  panels? 

Mr.  McDonald:  39-foot  track  panels. 
We  had  39-foot  rail  on  the  bridge. 

Member:  Do  vou  stagger  the  rail 
joints? 

Mr.  McDonald:  We  staggered  the 
rail  joints  prior  to  it.  Of  course,  this 
added  some  additional  cost  to  the  proj- 
ect. We  restaggered  them  subsequently. 

Joints  are  staggered 

Member:  What  kind  of  staggering 
did  you  do  to  make  the  new  rails  match 
the  old  rails? 

Mr.  McDonald:  Generally,  we  meas- 
ured over  from  the  right-hand  girder 
facing  Spokane  and  located  the  rail 
with  the  carpenter  square,  so  that  we 
had  a  dimension  for  constructing  the 
panels. 

Member:  Did  vou  have  a  slow  speed? 

Mr.  McDonald:  Yes.  We  have  a  20- 
mile  an  hour  speed  on  this  bridge.  Of 
course,  vou  can  have  some  deviation 
in  there.  We  will  have  good  alignment 
on  it. 

Member:  What  kind  of  hardware  did 
vou  use  to  hold  the  ties  to  the  stringers 
or  girders?  Did  you  use  hook  bolts? 

Mr.  McDonald:  Every  third  tie  is 
clipped  to  the  steel  and  the  outside 
guardrail  attaches  all  the  time. 

Member:  Did  vou  install  the  panels 
ahead   of   time? 

Mr.  McDonald:  No,  they  were  being 
constructed    currently. 

Member:  This  can  be  a  problem  with 
installing  the  hook  bolts. 

Mr.  McDonald:  The  hook  bolts,  you 
say? 

Member:  Yes,  sir. 

Mr.  McDonald:  The  hook  bolts  were 
installed    afterwards. 

Member:  You  couldn't  put  them  in 
ahead   of   time? 


Mr.  McDonald:  No.  In  fact,  we  did 
not  install  the  extra  timbers  for  the  fire 
barrel  refuges  nor  for  the  motor-car 
setoffs.  They  required  24-foot  timbers 
and  this  would  have  thrown  quite  an 
imbalance  on  the  panel  as  we  tried  to 
move  across  the  bridge,  so  it  had  to  be 
done    afterwards. 

Member:  Was  it  jointed  rail? 

Mr.  McDonald:  This  was  all  jointed 
rail.  It  remained  jointed  rail.  We  did 
not  have  CWB.  Even  away  from  the 
bridge,  we  do  not  have  CWB. 

Member:  Did  you  have  to  take  any 
extra  precautions  to  keep  the  rail  from 
expanding  during  the  day,  getting  the 
new  panel  in  and  the  old  panel  out? 

Mr.  McDonald:  This  is  what  I  at- 
tempted to  illustrate  in  one  of  the  first 
slides,  is  the  fact  we  did  have  a  rather 
high  ambient  temperature  when  we 
started  this  project.  When  the  ties  were 
staggered,  however,  into  track  panels, 
we  did  make  full  expansion  at  that  time 
in  anticipation  of  this.  But  the  problem 
was  the  adjoining  rail  on  the  west  end 
of  the  bridge  did  run  in  on  us,  so  we 
had  to  set  the  anchors  on  the  east  end 
of  the  bridge  to  restrain  it  as  the  day 
warmed  up.  After  the  first  day,  we  did 
not  have  any  further  problems. 

Construct  a  run-off 

Member:  As  I  understand  it,  there 
was  two  inches  difference  in  thickness 
between  the  new  ties  and  the  old  ties? 

Mr.   McDonald:   Yes,   sir. 

Member:   You  just  tapered  off? 

Mr.  McDonald:  Yes,  at  the  close  of 
the  day. 

Member:  You  didn't  prefab  the  run- 
off  panels? 

Mr.  McDonald:  No,  sir.  We  used  oak 
shims  and  ran  off  the  two  inches  on  the 
last  panels. 

Member:  How  much  time  did  you 
spend  cleaning  the  tops  of  the  ties? 

Mr.  McDonald:  Well,  of  course,  this 
project  started  in  the  center  of  the 
bridge,  or  roughly  the  center,  40  rail 
lengths  from  the  end  of  the  bridge,  and 
the  travel  time  for  the  locomotive  crane 
was  sufficient  that  we  had  plenty  of  time 


Re-Decking  Jose  Bridge 


35 


to  get  this  accomplished  without  delay- 
ing it.  So,  generally  it  took  about  20  to 
30  minutes  for  a  roundtrip  on  the  ini- 
tial panels.  Of  course,  when  it  got  closer 
to  the  end,  it  was  different,  but  this  did 
not  become  a  big  problem.  We  had  men 
on  the  bridge  who  did  this  by  hand.  We 
did  not   sandblast  the  area. 

Member:  How  was  the  walkway  sup- 
ported on  the  bridge? 

Mr.  McDonald:  With  the  outlookers 
in  the  ties.  We  did  not,  like  I  pointed 
out  earlier,  install  the  outlooker  ties 
at  the  time  we  were  putting  panels  on 
the  bridge.  They  would  be  installed 
later  bv  hand. 

Excuse  me.  I  guess  vou  said  walk- 
ways and  I  was  talking  about  barrel 
supports.  The  walkways  will  be  of  met- 


al and  there  is  a  steel  frame  that  is 
welded  to  the  top  of  the  steel,  so  it 
does  not  adhere  to  the  ties.  Pardon  me. 

Any  further  Questions?  Thank  you 
very   much.    (Applause) 

President:  Williams:  Thank  you,  Mr. 
McDonald,  for  sharing  this  most  inter- 
esting project  with  us. 

As  of  10:45  this  morning;,  the  regis- 
tration  includes  202  roadmasters,  71 
B  &  B,  and  87  guests,  for  a  grand  to- 
tal of  386.  That  also  included  26  mem- 
bers registered  in  both  organizations. 

We  will  convene  at  1:30  this  after- 
noon in  separate  sessions.  The  Roadmas- 
ters will  meet  in  this  room  and  the 
B  &  B  will  meet  in  Regency  Room  B. 

I    declare   this   session   adjourned. 

.  .  .  Recessed  at  11:35  A.M.  .  .  . 
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By  J.  R.  WILLIAMS 

Engineer    of    Bridges,    CRI&P,    Chicago 


I  hereby  call  this  81st  Annual  Con- 
vention of  the  American  Railway  Bridge 
and  Building  Association  to  order  and 
to  offer  a  cordial  welcome  to  this  our 
41st  consecutive  meeting  in  Chicago. 
All  guests  and  visitors  are  welcome  to 
attend  any  and  all  of  our  sessions.  May 
I  also  extend  a  sincere  invitation  for  all 
the  ladies  to  attend  any  of  our  sessions 
that  may  be  of  interest  to  them. 

At  this  time,  as  required  in  the  By- 
Laws  of  our  Association,  it  is  my  duty 
to  present  a  report  to  vou  outlining  the 
general  condition  of   our  Association. 

Our  financial  condition  is  good;  we 
have  a  healthy  bank  account,  most  of 
our  funds  are  invested  in  interest-bear- 
ing securities.  A  detailed  financial  re- 
port will  be  given  bv  our  Treasurer  at 
the     Business     Session     on     Wednesday 
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morning.  Although  the  cost  of  every- 
thing is  constantly  rising  we  have  not 
had  to  raise  our  annual  dues  and  hope- 
fully this  will  not  be  necessary  for  some 
time  to  come.  Our  favorable  financial 
condition  is  due  primarily  to  the  sales 
oi:  advertising  in  the  Annual  Proceed- 
ings. The  professional  efforts  of  an  ad- 
vertising; agency  whom  we  have  under 
contract  has  significantly  increased  our 
advertising    revenues. 

Our  total,  membership  is  now  approx- 
imately 700  compared  to  the  peak  mem- 
bership of  988  in  1961.  This  decline 
can  be  explained  in  part  bv  the  overall 
decline  in  railroad  employees  nation- 
ally. I  am  sure,  however,  that  most  of 
us  know  of  potential  members,  either 
new  employees  or  recently  promoted 
people  that  are  eligible  for  membership. 
I  urge  each  of  vou  to  endeavor  to  sign 
up  a  new  member.  Those  of  you  who 
arc  in  a  position  to  do  so  are  urged  to 
acquaint  your  supervisors  with  the  ben- 
efits of  membership  in  our  Association 
and  encourage  them  to  join. 

I  sometimes  wonder  if  the  general 
membership  ever  takes  a  moment  to 
consider  the  amount  of  effort  required 
to  plan,  organize  and  run  a  convention 
such  as  this.  These  meetings  do  not  just 
happen — they  are  the  result  of  a  great 
deal  of  work  by  the  Executive  Commit- 
tee and  the  Secretary.  Immediately  af- 
ter the  conclusion  of  this  Convention  an 
Executive  Meeting  will  be  held  to  start 
the  planning  for  next  year's  Conven- 
tion. Each  member  of  the  Board  is  ap- 
pointed to  one  or  more  committees  and 
given  other  tasks  which  require  a  great 
deal  of  attention.  Without  their  coop- 
eration, and  work,  a  successful  conven- 
tion and  an  effective  Association  would 
not  be  possible. 

At  this  time  I  would  like  to  introduce 
the  members  of  the  Executive  Commit- 
tee. I  shall  ask  each  member  to  stand 
as  his  name  is  called  and  it  is  requested 
that  you  withhold  your  applause  until 
all  have  been  introduced. 

Beginning  at  mv  extreme  right,  our 
three  Junior  Directors  are  Mr.  K.  L. 
Wammel,     assistant    division     engineer, 


Southern  Pacific  Company,  Portland. 
Oregon.  Mr.  Wammel  is  a  member  of 
the  Advertising  and  Begistration  Desk 
Committees  and  is  the  sponsor  of  the 
report  on  "Planning  and  Scheduling  B 
&  B  Work." 

Mr.  W.  E.  Hallev,  manager  fire  pre- 
vention, Chicago  and  North  Western, 
Chicago,  Illinois.  Mr.  Hallev  is  a  mem- 
ber of  the  Ladies  Entertainment  Com- 
mittee. 

Mr.  W.  J.  Gunkle,  supervisor  of  struc- 
turea,  ConBail,  Cincinnati,  Ohio.  Mr. 
Gunkle  is  a  member  of  the  Membership 
and   Necrology  Committees. 

Our  immediate  Directors  are:  Mr.  W. 
C.  Sturm,  senior  project  engineer,  Elgin, 
Joliet  and  Eastern.  Mr.  Sturm  is  a  mem- 
ber of  the  Hotel  Arrangements  and  Pub- 
lications Committees.  Also,  the  Publi- 
cations and  Besolution  Committees  and 
Chairman  of  the  Committee  giving  the 
report  on  "Problems  Encountered  in 
Remodel  ing    Existing    Buildings." 

Mr.  M.  Noyszewski,  bridge  engineer, 
Illinois  Central  Gulf,  Chicago,  Illinois. 
Mr.  Novszewski  is  chairman  of  the  Reg- 
istration Desk  Committee  and  a  mem- 
ber of  the  Special  Subjects  Committee. 

Mr.  F.  B.  Lindsay,  Jr.,  general  bridge 
supervisor,  Southern  Bailroad,  Greens- 
bore,  North  Carolina.  Mr.  Lindsay  is 
Chairman  of  the  Necrology  Committee 
and  a  member  of  the  Resolutions  Com- 
mittee. 

Our  Senior  Directors  are:  Mr.  W.  E. 
Brakensiek,  assistant  chief  engineer, 
Missouri  Pacific,  St.  Louis,  Missouri. 
Mr.  Brakensiek  is  Chairman  of  the  Pub- 
lic Belations  and  Convention  Greeting 
Committee,  and  is  a  member  of  the 
Begistration    Desk    Committee. 

Mr.  R.  C.  McMasters,  engineer  facil- 
ities and  structures,  Bessemer  and  Lake 
Erie,  Greenville,  Pennsylvania.  Mr.  Mc- 
Masters is  Chairman  of  our  Advertising 
Committee  and  is  a  member  of  our  Reg- 
istration Desk  Committee. 

Mr.  O.  C.  Denz,  supervisor  building 
maintenance,  Chicago,  Milwaukee,  St. 
Paul,  Chicago,  Illinois.  Mr.  Denz  is 
Chairman  of  our  Ladies  Entertainment 
Committee. 
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The  Officers  during  the  past  year  are 
as  follows: 

Our  immediate  Past  President  is  Mi. 
J.  J.  Ridgeway,  director  engineering 
services,  Bessemer  and  Lake  Erie.  Mr. 
Ridgeway  has  continued  to  serve  our 
organization  and  is  the  Chairman  of  the 
Ad  Hoc  Committee  on  B  &  B  Foreman 
Training. 

Our  Treasurer  is  Mr.  W.  H.  Huff- 
man, ass't.  vice  president  and  chief  en- 
gineer (ret.),  Chicago  and  North  West- 
ern. Mr.  Huffman  is  also  one  of  our 
Past  Presidents. 

Our  Third  Vice  President  is  Mr.  J.  R. 
Iwinski,  ass't.  chief  engineer — struc- 
tures, Chicago  and  North  Western,  Chi- 
cago, Illinois.  Mr.  Iwinski  is  a  member 
of  our  Ladies  Entertainment  and  Spe- 
cial Subjects  Committees. 

Our  Second  Vice  President  is  Mr.  T. 
C.  Hobbs,  chief  engineer,  Richmond, 
Fredericksburg  &  Potomac,  Richmond, 
Virginia.  Mr.  Hobbs  is  the  Chairman  of 
our  Membership  Committee  and  is  a 
member  of  our  Public  Relations  and 
Standing  Committee  No.    1. 

o 

Our  First  Vice  President  is  Mr.  W. 
H.  Rankin,  senior  structural  engineer, 
S:.  Louis-San  Francisco,  Springfield, 
Missouri.  Mr.  Rankin  is  Chairman  of 
our  Special  Subjects  Committee  and  is 
a  member  of  the  Convention  Program 
Committee  and  Standing  Committee 
No.    1. 

Our  Secretary,  Mrs.  Ann  Wilson,  is 
unable  to  be  here  at  this  time  because 
of  her  duties  at  the  Registration  Desk, 
but  will  be  here  for  our  Business  Ses- 
sion on  Wednesday  morning.  I  am  sure 
that  I  speak  for  all  our  Officers,  Direc- 
tors and  Past  Presidents  in  saving  that 
we  would  be  lost  without  our  Secretary. 
She  handles  all  of  the  myriad  details  of 
the  Association  and  provides  the  con- 
tinuity needed  for  continuing  our  af- 
fairs  year   after   year. 

You  may  now   applaud. 

Thank  you  gentlemen,  vou  may  now 
be   seated. 

We  would  like,  at  this  time,  to  ac- 
knowledge the  services  rendered  to  the 
Association    by    three    gentlemen.     Mr. 


Merwin  Dick  is  vice  president  and  edi- 
tor of  Railway  Track  and  Structures  and 
has  for  many  years  been  Chairman  of 
our  Program  Committee.  The  excellent 
reports  and  speakers  you  have  seen  and 
heard  are  largely  the  results  of  his  ef- 
forts. Merwin  is  also  one  of  our  Past 
Presidents. 

Mr.  R.  E.  Dove  is  the  retired  asso- 
ciate editor  of  Railway  Track  and  Struc- 
tures. Bob  has  the  responsibility  for 
editing  and  publishing  our  proceedings. 
Bob  was  President  of  this  Association 
35  years  ago  in  1941.  Both  Merwin  and 
Bob    are    Honorary    Members. 

The  third  gentleman  I  would  like  to 
introduce  is  Mr.  W.  F.  Armstrong;,  engi- 
neer  of  buildings,  Chicago  and  North 
Western,  Chicago.  Bill  is  Chairman  of 
the  Hotel  Arrangements  Committee  and 
also  handles  the  publication  of  our  News 
Letter. 

It  has  been  my  privilege  to  serve  as 
your  President  during  the  past  year, 
and  as  a  member  of  the  Executive  Com- 
mittee for  six  years.  I  consider  it  an  hon- 
or to  have  been  selected  for  this  duty, 
and  the  experience  has  given  me  great 
personal  satisfaction.  It  is  my  intent  to 
continue  to  serve  the  Association  in  any 
way  that  I  can  during  the  coming  vears. 

Recognition  of  Past  Presidents 

The  next  item  on  the  Program  is  one 
that  we  look  forward  to  each  year — the 
recognition  of  our  Past  Presidents  who 
are  here  with  us  today.  The  introduc- 
tions will  be  made  bv  one  of  this  select 
group.  Will  Mr.  Runde  please  step  for- 
ward and  present  these  esteemed  gen- 
tlemen. 

Mr.  Runde:  As  I  read  each  name,  will 
you  please  come  forward  and  stand  in 
front   of   the   podium.    The    audience    is 
requested  to  withhold  its   applause   un- 
til all  have  been  recognized. 
Mr.   W.    H.    Huffmann— 1957-1958 
Mr.  M.   H.    Dick— 1958-1959 
Mr.   H.    M.    Wilson— 1965-1966 
Mr.  W.    F.   Armstrong— 1968-1969 
Mr.  J.  A.  Coforth— 1969-1970 
Mr.  A.    R.    Dahlberg— 1970-1971 
Mr.  T.    L.    Fuller— 1971-1972 
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Mr.  N.  D.  Bryant— 1972-1973 
Mr.  E.  E.  Runde— 1973-1974 
Mr.  J.  J.   Ridgeway— 1974-1975 

Mr.  Runde:  You  may  now  applaud. 
(Applause) 

President  Williams:  Thank  you  Mr. 
Runde.  It  is  always  a  pleasure  to  see  so 
many  of  our  past  leaders  in  attendance. 

We  are  now  ready  to  present  our 
Committee  Reports  and  special  fea- 
tures. These  papers  are  the  result  of  a 
great  deal  of  hard  work  by  many  in- 
dividuals. Following  the  presentation  of 
the  report  you  are  invited  to  participate 
in  discussion  and  ask  questions.  If  you 
wish  to  make  a  comment  or  ask  a  ques- 
tion, please  stand,  state  your  name  and 
affiliation  and  direct  your  question  to 
the  Chairman.  Preprints  of  some  of  our 
reports  are  available  at  the  rostrum  for 


those  who  want  them.  If  we  run  out  of 
copies  please  leave  your  name  and  ad- 
dress with  me  or  our  Secretary  and  a 
copy  will  be  mailed  to  you.  All  of  the 
reports,  of  course,  will  be  published  in 
our  Annual  Proceedings  which  will  be 
distributed  by  mid  1977. 

Our  first  report  is  that  of  Special  Com- 
mittee No.  3  "History  of  Railroad 
Bridge  Development  on  American 
Railroads."  Mr.  James  Budzileni,  as- 
sistant to  engineer  of  bridges,  CRI&P 
RR,  Chicago,  is  Chairman,  ably  assisted 
by  Mr.  Tom  Markvaldes,  structural  de- 
signer, CRI&P  RR,  and  a  number  of 
Committee  Members  who  furnished 
slides  and  data.  Mr.  Gunkle  is  the  spon- 
sor. Will  these  gentlemen  and  all  mem- 
bers of  the  Committee  present  please 
come  to  the  rostrum. 


History  of  Railroad  Bridge  Development 

Committee   Report 

COMMITTEE — James  Budzileni,  Chairman,  asst.  to  engr.br.,  CRI&P,  Chicago, 
M.  C.  Christensen,  br.engr.,  C&NW,  Chicago:  J.  W.  Davidson,  asst.dir.br. engr., 
BN,  St.  Paul,  Minn.;  C.  H.  Hague,  str.engr.,  CRI&P,  Chicago;  A.  Liddell,  buyer, 
CRI&P,  Chicago;  F.  B.  Lindsay,  Jr.,  gen.b&b  supvr.,  Sou.,  Greensboro,  N.C.;  T. 
Markvaldal1,  stv.des..  CRI&P.  Chicago;  W.  H.  Rankin,  sr. str.engr.,  SL  SF,  Spring- 
field, Mo.;  J.  C.  Robertson,  mgr.engr.des.,  B&LE,  Greenville,  Pa.;  W.  B.  War- 
field,  PC,  Towson,  Md. ;  and  R.  J.  Wright,  engr.br. des.,  Milwaukee,  Chicago. 


This  report  consisted  of  a  slide  pre- 
sentation to  depict  a  history  of  Amer- 
ican railroad  bridges.  The  committee 
reviewed  301  slides  and  selected  171 
to  be  shown. 

The  presentation  began  with  slides 
showing  the  early  bridges  built  in  ap- 
proximately 1840.  The  slides  were  in 
sequence  as  to  the  year  built. 

The  presentation  ended  with  a  pic- 
ture of  a  95-ft  box  girder  with  com- 
posite concrete  deck  built  in  1975,  a 
structure  that  received  the  AISC  "Beau- 
tiful Bridge  Award"  in  July  1976. 


President  Williams:  Thank  you  gen- 
tlemen for  an  interesting  presentation 
and  a  fitting  one  for  our  bicentennial 
year.  You  are  now  excused  with  the 
thanks  of  the  Association. 

Our  next  report  sponsored  by  Mr. 
Iwinski,  is  titled  "Oil  Collection  Pans" 
and  is  being  given  by  Mr.  D.  R.  York, 
environmental  engineer,  Chicago  and 
North  Western,  after  which  Mr.  E.  E. 
Runde,  construction  engineer,  Illinois 
Central  Gulf,  will  show  a  film  on  pol- 
lution control.  Will  these  gentlemen 
please  come  to  the  rostrum. 


Oil  Collection  Pans 


By  D.  R.  YORK 

Environmental    Engineer,   C&NW,    Chicago 


Our  railroad  has  been  constructing 
water  pollution  control  facilities  at  our 
Mechanical  facilities  for  the  last  five 
years  as  part  of  our  systemwide  program 
of  pollution  abatement.  We  presently 
have  43  of  these  facilities  in  operation 
and    5   more    under    construction. 

All  of  these  facilities  can  be  described 
as  collection  and  primary-treatment  sys- 
tems. The  flow  diagram  shown  illus- 
trates our  typical  water-pollution  con- 
trol system.  The  major  contaminants 
we  are  concerned  with  are  solids,  grease 
and  oils. 

Where  oil  spillage  is  high 

The  largest  single  source  of  oil  spill- 
age is  at  the  locomotive  fueling  station. 
Even  though  all  our  fueling  hoses  are 
equipped  with  automatic  shut-off  noz- 
zles, considerable  spillage  is  evident  due 
to  leaks,  dripping,  overflow  of  engine 
fuel  tanks,  and  sometimes  a  broken  fuel 
hose  due  to  engines  being  moved  away 
while  the  pressurized  hose  is  still  con- 
nected to  the  engine.  We  have  addressed 
this  problem  by  providing  collection 
aprons  at  the  fueling  stations  to  catch 
any  spillage  which  might  occur  during 
fueling  operations.  We  have  used 
poured-in-placed  concrete,  prefabri- 
cated metal  and  a  combination  of  both 
at  our  facilities.  Since  it  is  common  prac- 
tice to  sand  the  locomotives  while  fuel- 
ing or  test  the  engine  sanders  during 
the  servicing  operation,  considerable 
amounts  of  sand  are  also  collected  on 
these   aprons. 

We  have  provided  grit  chambers  im- 
mediately downstream  of  our  collection 
aprons  to  remove  by  sedimentation  the 
sand,  silt,  mud,  paper  cups,  and  rags 
that  get  into  the  collection  apron  drains. 
These  grit  chambers  are  designed  with 
removable  grading  tops  to  facilitate 
sediment  removal  either  bv  manual  op- 
eration or  bv  means  of  a  clamshell  buck- 


et. The  inside  dimensions  of  the  struc- 
ture are  approximately  4  ft.  wide  by  6 
ft.  long  with  a  depth  below  the  outlet 
pipe  to  accommodate  3  ft.  of  sediment. 
The  outlet  is  baffled  to  trap  sediment, 
but  small  hoses  are  provided  at  the  wa- 
ter surface  to  allow  the  floating  oil  to 
pass   through   for   removal   downstream. 

The  grit  chamber  effluent  is  piped 
by  gravity  sewer  to  an  underground 
structure  either  metal  or  concrete,  which 
we  call  a  salvage  oil  tank.  This  tank 
operates  as  a  sinple,  oil  separator  and 
is  of  nominal  capacity  of  5,000  or 
10,000  gallons  depending  on  the  amount 
of  fuel  dispensed  upstream.  The  oily 
water  enters  the  tank  at  the  water-sur- 
face level  of  one  end  and  a  turned  down 
decant  pipe  (pipe  baffle)  is  provided 
at  the  other  end  so  that  the  relatively 
oil-free  water  from  the  bottom  of  the 
tank  is  displaced  as  effluent  by  the  oilv 
water  that  enters  the   tank. 

Detention  time  within  the  tank  al- 
lows free  oil  to  separate  from  the  storm 
water  that  conveys  it  so  that  the  oil  laver 
in  the  tank  builds  up  until  all  the  water 
below  it  is  displaced  and  the  tank  is 
full  of  oil  and  ready  to  be  pumped  into 
a  tank  car.  (Hence  the  nominal  5,000 
or  10,000  gallon  sizing  of  the  tank.) 
Shipment  is  either  to  our  own  reclaim 
operation  or  to  a  scavenger.  The  decant 
from  this  tank  is  piped  to  our  main 
treatment  system  for  further  contami- 
nant  removal   prior   to   discharge. 

If  the  salvaged  oil  tank  is  not  pumped 
out  when  it  becomes  full,  oil  begins  to 
decant,  but  this  oil  can  be  removed  by 
the  skimming  devices  at  the  main  treat- 
ment system.  Since  the  first  of  these 
tanks  was  put  into  operation  about  45 
months  ago  and  with  the  total  number 
now  in  service  being  about  36,  we  have 
already  pumped  out  447,000  gallons  of 
oil  and  each  tank  is  in  some  degree  of 
fullness,  monitored  bv  dip  stick  at  least 
monthly,  and  scheduled  for  pumping  as 
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the    oil    level   approaches    the   tanks    oil 
capacity. 

From   locomotive  wastes 

In  addition  to  fuel  spillage  at  the  fuel- 
ing station,  another  source  of  industrial 
wastewater  comes  from  the  roundhouse 
or  locomotive  maintenance,  inspection 
and  repair  area.  Since  this  work  is  gen- 
erally done  inside  a  building,  the  flow 
consists  of  concentrated  industrial  waste 
with  little  or  no  dilution  by  storm  water. 
The  waste  generated  here  includes  lube 
oils,  solvents,  cleaning  compounds, 
grease  and  detergent  from  floor  wash- 
ing. Drains  and  sewers  are  provided  to 
collect  this  waste  and  conduct  it  to  the 
treatment  system.  Special  care  is  taken 
to  isolate  roof  drainage  and  other  un- 
contaminated  storm  runoff  from  this 
sewer  system  to  minimize  the  quantity 
and  fluctuations  in  flow  rate  that  storm- 
runoff  generates. 

Main  outdoor  operations  at  Mechani- 
cal facilities  result  in  drippage  and  spill- 
age such  as  locomotive  idling  areas, 
journal-oiling  facilities  and  car-repair 
areas.  If  practical,  aprons,  slabs,  sheds, 
or  buildings  are  provided  or  grading 
work  is  done  to  minimize  tributary 
drainage  area  in  connection  with  col- 
lecting contaminants  from  these  outdoor 
operations.  This  becomes  particularly 
important  in  southern  regions  where 
storm  intensities  are  2  to  3  times  as 
great  as  those  prevalent  in  northern 
regions. 

Frequently,  the  accumulation  of 
many  years'  past  spillage  results  in  large 
areas  saturated  with  oil.  The  extent  and 
depth  of  this  saturation  makes  removal 
and  replacement  with  clean  material 
coupled  with  improved  housekeeping, 
an  impractical  solution.  Since  storm- 
water  runoff  over  these  areas  will  be- 
come contaminated  (polluted)  prior  to 
discharge,  it  is  often  necessary  to  collect 
large  areas  of  drainage  and  convey  the 
drainage  to  the  treatment  system. 

In  other  cases,  old  drainage  systems, 
sometimes     quite     extensive,     must     be 
picked   up   and  treated   if  separation   of, 
clean  and  contaminated  storm  water  is 


not  economically  practical.  Unfortunate- 
ly, manv  old  drainage  systems  were  de- 
signed primarily  with  the  idea  of  get- 
ting the  liquid  (clean  or  dirty)  to  the 
nearest  stream  as  quickly  as  possible. 
Today's  EPA  requirements  have  added 
other   considerations   to  this   idea. 

Water  horn  engine  laundries 

Another  source  of  industrial  waste- 
water at  a  Mechanical  facility  is  the 
engine  laundry.  The  purpose  of  engine 
laundries  is  to  remove  sand,  dust,  oilv 
film,  radiator  boil  over  residue,  and 
grease  for  the  periodic  inspections  re- 
quired bv  the  company.  To  effectively 
remove  these  items,  detergents  (caustic, 
acid  or  some  of  both)  are  usually  ap- 
plied, then  rinsed  off  with  large  quan- 
tities of  water.  To  accomplish  their 
cleaning  purpose,  the  detergents  emul- 
sify or  chemically  breakdown  the  oil 
into  very  fine  particles  which  makes  oil 
removal  extremely  difficult.  For  this 
reason,  if  at  all  possible,  engine-laundry 
wastewater  should  be  isolated  from  the 
main  treatment  system  so  that  oils  from 
other  sources  are  not  emulsified  by  the 
laundry  effluent. 

The  most  desirable  disposal  method 
for  engine-laundry  wastewater  is  to  ob- 
tain permission  to  discharge  this  waste 
to  a  municipal  sanitary  sewer  system. 
To  obtain  this  permission  it  is  usually 
necessary  to  pretreat  this  waste  prior 
to  its  discharge.  We  have  installed  for 
this  purpose  oil  water  separators  which 
provide  for  sedimentation,  some  flow 
equalization,  and  free-oil  removal  by 
means  of  surface  skimming.  The  skim- 
med oil  is  directed  to  the  main  treat- 
ment system  for  removal  and  storage 
with  other  oils  removed.  The  reason  a 
separate  storage  tank  for  this  skimmed 
oil  is  not  provided  is  to  minimize  the 
number  of  oil-storage  tanks.  At  some 
facilities  a  separate  tank  for  this  oil  may 
be  justifiable.  Another  reason  for  isola- 
tion of  laundry  water  is  that  if  municipal 
criteria  become  more  stringent,  this 
wastewater  lends  itself  to  recycling 
.  which  reduces  expenses  for  water  and 
also    detergent. 
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The  waste  water  collected  from  all 
the  various  sources  is  usually  conveyed 
by  gravity  sewer  to  one  point,  which 
due  to  sewer  gradients  and  lengths,  is 
at  an  elevation  considerably  below 
grade,  so  that  the  waste  must  be  listed 
by   pumping. 

Pumps  are  automatically  operated 

The  pumps  are  sized  to  take  the  flow 
resulting  from  one-inch  of  runoff  over 
the  area  drained  in  a  24-hour  period. 
The  duplex  pump  system  operates  with 
float  controls.  At  a  predetermined  low 
flow  level  the  first  pump  automatically 
goes  on.  When  the  flow  becomes  too 
much  for  the  first  pump  to  handle  and 
it  reaches  another  predetermined  level, 
the  second  pump  automatically  goes  on. 
When  the  flow  reaches  a  predetermined 
higher  level,  both  pumps  go  off  and  the 
entire  flow  is  diverted  to  the  ultimate 
discharge  receiving  stream  or  sewer 
system  through  an  overflow  opening  in 
the  structure.  By  this  time  most  of  the 
spilled  oil  has  been  carried  to  the  treat- 
ment system  and  the  ground  surface 
has  been  flushed  of  oil. 

It  is  assumed  that  at  this  time  the 
surface  runoff  will  meet  stream  criteria 
as  determined  by  the  EPA.  When  the 
rain  ceases  and  the  flow  begins  to  drop, 
there  is  another  level  predetermined  by 
a  float  control  that  starts  both  pumps 
in  operation  again,  and  when  both 
pumps  have  taken  the  flow  down  to  a 
predetermined  level,  one  pump  goes  off 
and  the  first  pump  operates  alone.  When 
it  has  lowered  the  flow  and  the  water 
reaeher.  a  predetermined  lower  level, 
this  pump  is  automatically  turned  off. 
The  theory  being  that  all  of  the  polluted 
drainage  flow  is  always  pumped  to  a 
lagoon  system  or  to  some  other  type  of 
oil/ water  separator. 

In  some  of  the  larger  shops  there  may 
be  more  than  one  lift  station  which 
pumps  water  to  a  final  lift  station  which 
in  turn  pumps  the  waste  water  to  the 
main  treatment  system,  which,  in  most 
of  our  facilities,  is  a  two-celled  lagoon. 
In  rare  cases,  the  waste  water  may  flow 


by  gravity  sewers  directly  into  the  first 
cell  of  the  lagoon. 

As  the  water  enters  the  first  cell  of 
the  lagoon,  the  turbulence  is  quite  high 
and  the  solids  and  oils  are  mixed  exces- 
sively. The  purpose  of  the  first  cell  is 
to  slow  the  water  velocity  sufficiently 
to  permit  the  heavier  solids  to  drop  out 
and  the  free  oil  to  float  to  the  water 
surface  for  skimming,  usually  by  means 
of  a  24-inch-wide  belt  skimmer  which 
drains  to  another  salvaged  oil  tank. 

Minimus  deS-eration  time 

The  first  cell  is  sized  for  a  minimum 
detention  time  of  one  hour  and  an  av- 
erage of  six  hours  as  the  waste  water 
enters  the  second  cell  there  is  an  in- 
creased detention  time  of  six  hours  min- 
imum and  an  average  of  42  hours  with 
even  lower  velocity  to  permit  the  set- 
tling of  finer  particles  in  the  water.  Ex- 
perience with  some  lagoons  has  shown 
that  biological  activity  can  occur  in  the 
second  cell,  also  to  reduce  the  strength 
of  the  waste  water.  Normally  there  is 
no  free  floating  oil  on  the  second  cell 
but  some  oils  are  released  from  emul- 
sion or  separated  there  during  high  flows 
so  we  have  provided  containment  booms 
and  surface  skimmers  to  handle  this 
condition.  We  have  33  of  these  systems 
in  operation  and  have  already  pumped 
378,000  gallons  of  skimmed  oil  from 
the   lagoon   salvaged   oil   tanks. 

Water  leaves  the  second  cell  through 
the  effluent  structure  and  usually  passes 
through  a  sampling  manhole  or  sam- 
pling station.  Here,  flow  records  are 
automatically  made  and  samples  ob- 
tained by  our  regional  chemists  to  de- 
termine compliance  with  regulatory 
agency  criteria. 

The  sampling  station  is  usually  housed 
in  an  8-foot  by  8-foot  metal  building  or 
an  8-foot  diameter  manhole.  The  equip- 
ment provided  includes  a  flow  recorder 
with  a  30-day  strip  chart  for  continuous 
flow  measurement  24  hours  per  day. 
The  flow  is  determined  automatically 
by  the  meter  which  measures  the  change 
in  head  of  the  water  upstream  of  the 
flume  and  records  it  in  gallons  per  min- 
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ute  on  the  chart.  These  meters  are  also 
equipped  with  a  totalizer  for  the  calcu- 
lation of  total  gallons  of  water  dis- 
charged over  any  given  period. 

The  waste  water  sampler  used  is  usu- 
ally a  Trebler  automatic.  This  is  a  scoop- 
type  sampler  which  is  used  to  obtain 
representative  cross-sectional  samples  of 
the  effluent  for  laboratory  analysis.  The 
sampling  frequency  can  be  set  at  any 
rate  and  is  usually  adjusted  by  the  re- 
gional chemist  to  obtain  a  composite 
sample  proportional  to  flow  over  a  24- 


hour  period.  On  each  pass  of  the  scoop, 
a  certain  volume  of  waste  water  is  col- 
lected which  runs  out  the  scoop  base 
into  a  collection  bottle  for  later  pickup. 
Besides  the  principal  result  of  clean 
watei",  these  facilities  have  a  side  ben- 
efit which  is  significant  to  energy  con- 
servation. We  have  recovered  close  to 
one  million  gallons  of  oil  with  the  sys- 
tems we  have  put  into  service  that 
would  have  otherwise  been  discharged 
to  streams  and  much  of  this  oil  has  been 
reclaimed  for  our  own  use  as  boiler  fuel. 


Oil  Pollution  Control 

By  E.  E.  RUNDE 

Construction    Engineer,    I.C.G.,    Chicago 


The  movie  you  are  about  to  see  is  a 
super-8  home-type  movie  made  up  of 
scenes  at  various  fueling  and  mechani- 
cal terminals  taken  over  the  past  three 
years  and  spliced  together  in  a  sequence 
to  show  typical  sources  of  pollution, 
various  methods  of  collection  and  sev- 
eral methods  of  primary  treatment  of 
the    collected    pollutants. 

These  first  scenes  will  show  areas  of 
oil  spillage  which  I  am  sure  were  typical 
of  most  railroads  just  a  few  years  ago. 

A  fueling  and  sanding  area.  Note  the 
dark  areas  of  oil  spillage.  Every  time 
it  rained  the  excess  oil  was  carried  di- 
rectly to  the  city  storm  sewers. 

This  is  an  inspection  pit  formerly 
drained  directly  to  the  city  storm  sewer 
system. 

Note  the  shiny  spot  in  bottom  cen- 
ter. This  is  lube  oil  dripping. 

This  is  a  faulty  fueling  nozzle.  Note 
the  stream  of  diesel  fuel,  here  being 
caught  in  a  bucket,  but  not  so  in  manv 
similar  cases.  The  nozzle  can  be  repaired 
or  replaced,  but  some  spillage  always 
can  occur;  if  not  from  a  faulty  nozzle, 
from   allowing   a   fuel   tank   to   overflow 
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bv  blocking  open  the  automatic  shut  off. 

Here,  again,  note  the  shiny  spot  in 
the  bottom  right  center,  which  is  lube 
oil  dripping. 

This  is  a  truck  fuel-unloading  station. 
Note  how  it  is  conveniently  located  in 
a  swale  which  will  allow  all  spillage  to 
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go  directly  to  the  open  ditch  in  the 
background. 

This  is  an  engine-laundry  spray  ring. 
Oily  water  and  grease  accumulations 
cleaned  from  the  engines  were  allowed 
to  fall  to  the  track  area  and  eventually 
were  carried  to  the  storm  sewer  system. 

This  is  a  typical  two-spot  fueling 
area.  Spilled  fuel  was  soaked  up  by  the 
ground  with  excesses  being  carried  off 
to  the   storm  sewer   system. 

This  is  another  typical  condition.  A 
ditch  between  two  adjacent  yards  where 
track  drainage  and  shop  wastes  from 
the  Mechanical  Terminal  were  disposed 
of.  Note  the  dark  oil-saturated  areas. 

The  most  economical  solution  in  this 
instance  was  to  design  a  pumping  sta- 
tion that  would  handle  all  low-flow 
drainage  or  that  from  a  one-inch  rain- 
fall in  24  hours  over  the  drainage  area 
and  pump  it  directly  to  a  two-cell  re- 
tention lagoon.  The  pump  station  is 
constructed  to  permit  bypassing  directly 
to  the  stream  of  any  storm  water  in  ex- 
cess of  one  inch  in  24  hours,  the  theory 
being  that  at  that  time  the  major  por- 
tion of  oils  and  greases  have  been 
pumped  to  the  lagoons  and  only  the 
storm   water   is   bypassed. 

This  is  a  concrete  collection  apron 
for  unloading  of  fuel  oil  from  trucks. 
This  particular  one  is  a  pull-on,  back- 
off apron.  Note  the  evidence  of  oil  spil- 
lage on  the  apron.  Some  spillage  cannot 
be  avoided;  therefore,  it  must  be  col- 
lected. This  is  another,  but  it  is  a  run- 
through   apron  and  another. 

This  is  a  two-spot  fueling  apron  un- 
der construction  on  the  left  and  an  en- 
gine-laundry apron  on  the  right.  Each 
facility  has  its  own  separation  system. 

Spillage  on  the  fueling  apron  goes 
through  a  grit  chamber  where  solids 
and  floating  material  are  trapped  and 
then  to  a  salvaged-oil  tank  where  the 
water  is  decanted  to  a  sewer  system  and 
then  conveyed  to  a  two-cell  retention 
lagoon. 

Engine-laundry  wastes  are  conducted 
to  a  separator  through  a  grit  chamber 
and  waste  water  is  decanted  to  the  city 
sanitary   sewer  system,   as   this   type  ef- 


fluent, if  mixed  with  oily  waste,  would 
emulsify  the  oils  and  negate  the  func- 
tion of  the  two-cell  lagoon  system. 

This  view  is  of  the  grit  chamber.  The 
baffle  plate  shown  will  permit  floating 
oil  to  pass  through  but  will  hold  back 
all  floating  debris,  such  as  paper  cups, 
rags,  etc. 

The  anchor  bolts  are  spaced  for  every 
fifth  tie  to  hold  the  track  in  alignment. 

This  is  a  single  engine-fuel  collection 
apron  under  construction.  Note  the 
sanding    facility. 

And.  this  is  the  same  apron  after  being 
placed  in  service.  It  is  obvious  that  it  is 
serving  its  purpose. 

This  is  a  double-track  fueling  apron. 

And  a  panorama  of  the  same  location 
from  the  top  of  the  fuel-storage  tank 
adjacent. 

Next  we  have  a  two-cell  earthen  re- 
tention lagoon  under  construction,  al- 
most complete.  The  two  cells  have  been 
lined,  with  a  two-foot-thick  layer  of  im- 
pervious  clay. 

This  is  a  panorama,  again  from  the 
top  of  an  adjacent  fuel-storage  tank 
which  shows  the  effluent  structure,  Cell 
No.  1  to  Cell  No.  2;  the  effluent  struc- 
ture to  the  sampling  station;  the  influ- 
ent structure  to  Cell  No.  1,  and  the 
bridge  to  the  oil-belt  skimmer,  not  in- 
stalled, at  the  time  of  this  picture. 

This  is  another  two-cell  lagoon  sys- 
tem with  oil-belt  skimmer  in  Cell  No.  1. 

In  this  instance  there  was  sufficient 
space  to  construct  the  retention  lagoons 
between  the  yard,  and  mechanical  ter- 
minal and  all  wastes  flow  by  gravity  to 
the  lagoons.  No  pumping  is  necessary. 
The  white  line  is  the  salvage-oil  pipe 
line  from  belt  skimmer  to  underground 
salvage-oil    tank. 

This  is  another  Cell  No.  1  of  a  two- 
cell  system.  Note  the  windblown  loca- 
tion of  the  floating  oil  and  the  oil-belt 
skimmer  way  over  here.  Nature  doesn't 
always  cooperate. 

This  is  another  two-cell  system  where 
impervious  soil  was  not  locally  available 
and  the  first  cell  is  lined  with  hypalon 
rubber. 

This  is  a  two-cell  system  where  space 
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was  at  a  premium  and  it  was  necessary 
to  construct  the  two  cells  of  concrete. 
Same  general  principle  as  earthen  la- 
goons but  some  changes  in  piping  and 
all  flow  to  Cell  No.  1  is  bv  gravity.  This 
is  Cell  No.  1;  this  is  Cell  No.  2,  only 
partially  filled  at  time  of  this  photo. 
This  is' the  influent  to  Cell  No.  2.  The 
diffusion  wall  is  slotted  to  slow  down 
the  flow  and  permit  longer  detention 
time  for  any  oil  that  gets  this  far  to 
float  to  the  water  surface.  This  is  the 
baffle  and  weir  trough  at  the  effluent 
end.  of  Cell  No.  2.  Any  oil  that  gets  this 
far  is  held  back  bv  the  baffle  plate  and 
can  be  skimmed  off  by  this  movable 
skimming  pipe  and  returned  to  Cell 
No.   1. 

This  is  a  typical  sampling  station. 
The  sample  scoop  makes  one  revolu- 
tion, per  minute  or  at  whatever  other 
intervals  desired.  Most  of  the  sampling 
stations  are  located  in  an  8-foot  diam- 
eter concrete  manhole  or  inside  an  8 
foot  by  8  foot  metal  building,  but  the 
operation  is  difficult  to  photograph  in 
those  cases  so  I  chose  this  one  which  is 
located  far  enough  south  that  no  weath- 
er protection  is  necessarv. 

So  far  you  have  seen  several  types 
and  sizes  of  concrete  fuel-collection 
aprons  and  in  the  presentation  by  Mr. 
York  you  were  shown  fiberglass  collec- 
tive aprons. 

This  now  shows  a  metal  collection- 
pan  system  for  a  one-spot  fueling  apron 
that  has  been  fitted  with  concrete  side- 
walk working  platforms  on  each  side. 
Note  how  the  pan  is  fitted  to  the  ball 
of  the  rail  and  the  walkway  grating  at 
center  and  both  ends. 

This  view  shows  the  metal  pan-collec- 
tor at  the  effluent  trough  and  in  the 
middle  background  is  the  grit  chamber, 
which  also  receives  flow  from  the  in- 
spection pit  at  the  left. 

The  white  ribbed  structure  is  a  pre- 
fabricated oil-water  separator  7  feet 
wide  and  40  feet  long.  The  baffle  svs- 
tem  inside  is  not  easily  filmed  by  an 
amateur  such  as  myself,  so  I  didn't  try. 
The  principle  of  the  oil  separation  is 
similar  to  the  other  systems  shown,  but 
this  type  is  designed  for  much   smaller 


flows.  This  is  the  oil-belt  skimmer. 

You  have  seen  in  the  previous  views 
various  parts  of  several  oil  pollution 
collection  svstems  and  now  we'll  take 
you  through  an  eitire  system  from  be- 
ginning to  end.  This  is  the  engine  fuel- 
ing collection  apron,  sanding  facility, 
the  truck  fuel  unloading  apron,  an  ad- 
jacent turntable  pit,  and  an  engine  in- 
spection   pit. 

All  of  these  are  connected  to  a  sewer 
which  carries  the  effluent  to  this  pump 
station,  which  pumps  the  oily  drainage 
to  this  influent  weir  trough.  Note  the 
saw-tooth,  design  to  diffuse  and  slow 
down   the   flow. 

The  oil  is  picked  up  from  the  surface 
by  this  oil-belt  skimmer  and  transferred 
to  an  underground  salvage-oil  tank.  The 
metal,  baffle  shown  holds  back  the  float- 
ing oil.  A  weir  trough  between  this  baf- 
fle and  the  bridge  collects  the  Cell  No. 
1  effluent  from  which  it  is  piped  to  the 
far  end  of  Cell  No.  2. 

This  shows  the  insulated  and  heat- 
taped,  salvage-oil  pipe  line  from  the 
belt  skimmer  to  the  salvage-oil  tank. 

This  is  Cell  No.  2.  Note  the  influent 
weir  trough  and  floating  baffle.  Any  oil 
that  gets  this  far  is  trapped  behind  the 
baffle  and  will  be  removed  by  floating 
skimmer  pump  as  required.  The  flow 
from  this  end  goes  back  to  the  center 
wall  between  Cells  1  and  2  where  it 
must  pass  under  another  baffle  to  an- 
other weir  trough  and  then  through  the 
sampling    station. 

Note  the  clarity  of  the  water  coming 
out  of  the  sampling  station  and  being 
discharged  to  this  stream.  Our  object 
is  to  have  an  effluent  such  as  this  from 
all  of  our  fueling  and  servicing  facilities. 

President  Williams:  Thank  you  gen- 
tlemen for  an  interesting  report  and 
movie. 

Our  next  subject  is  a  continuing  one 
that  is  being  developed  over  a  period 
of  years.  It  is  the  "Development  of 
Manual  on  Instruction  and  Training  of 
B  &  B  Foremen"  by  Mr.  J.  J.  Bidge- 
wav,  director  engineering  services,  Bes- 
semer and  Lake  Erie,  Greenville,  Penn- 
sylvania,  Chairman. 


Development  of  Manual  on  Instruction 
and  Training  of  B.  &  B.  Foremen 

By  JOHN  RIDGEWAY 

Director  Engineering   Service,    B.&L.E. 


As  background  information,  for  those 
who  were  not  in  attendance  at  the  an- 
nual meeting  last  year,  it  was  decided 
by  the  Executive  Board  in  1973  that 
they  would  develop  a  manual  for  train- 
ing of  bridge  and  building  gang  fore- 
man. It  was  with  complete  realization 
of  the  tremendous  amount  of  labor  and 
time  that  was  going  to  be  required  to 
accomplish  this  task  that  the  program 
was  initiated  and  that  such  a  manual 
could  not  be  developed  in  one  or  even 
two  years.  It  was  finally  decided  that 
an  outline  would  be  first  developed  to 
determine  what  information  needed  to 
be  acquired  and  expanded  for  use  in 
the  manual. 

This  outline  was  given  as  an  interim 
report  by  Past  President  E.  E.  Runde 
at  the  last  annual  meeting  a  year  ago. 
This  report  is  printed  on  pages  100- 
103  in  the   1975  Proceedings. 

The  report  for  this  year  will  be  brief. 
It  will  cover  only  the  first  of  the  twelve 
topic  subjects  as  outlined  and  given  in 
Report    One. 

Obtain  management  sponsorship 
and  approval 

There  is  a  wide  and  diversified  set 
of  parameters  involved  in  this  subtitle. 
These  parameters  must  be  carefully  se- 
lected, listed  and  outlined.  They  must 
be  scrutinized  closely  to  be  sure  they 
are  all  inclusive  and  none  carelessly 
overlooked  or  omitted.  The  success  or 
failure  of  obtaining  permission  to  install 
a  training  program  will  depend  on  the 
careful  preparation  of  the  package. 

A  survey  will  be  required  to  ascertain 
the  present  and  future  needs  of  the  re- 
quired bridge  and  building  foreman. 
The  need  will  be  predicated  on  the  pres- 


John  Ridgeway 

ent  age,  vears  of  service,   attitude,   and 
a  projected  turnover  of  the  present  force. 

After  the  need  is  determined,  short 
and  long  range  objectives  must  be  es- 
tablished. What  is  the  purpose?  What 
is  the  intent?  What  is  expected  to  be 
accomplished?  How  are  the  objectives 
to  be  met?  What  are  the  benefits  that 
will  accrue  to  the  company?  What  are 
the  benefits  to  labor?  What  is  the  value 
to   the  company? 

There  will  be  some  investment  re- 
quired and  there  will  be  other  expenses 
involved.  These  monies  must  be  deter- 
mined as  accurately  as  possible,  for  this 
is  the  kevstone  of  the  project;  if  an  ade- 
quate return  on  investment  is  not  fore- 
seeable there  will  be  no  training  pro- 
gram. After  the  costs  have  been  fullv 
established,  it  is  suggested  that  they  be 
broken  out  as  cost  per  trainee.  A  fur- 
ther  break-out   should   be   the   cost   per 
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remaining  years  of  service  anticipated 
for  each  trainee  that  will  be  put  through 
the  training  program. 

All  of  the  past  words,  while  few  in 
number,  contain  a  lot  of  weight  and 
need  careful  consideration  in  developing 
a  training  program. 

President  Williams:  Thank  vou  John 
for  an  interesting  Progress  Report  on 
this  continuing  subject. 


Our  next  report  is  that  of  Special 
Committee  No.  2  "Planning  and  Sched- 
uling B  &  B  Work."  Mr.  R.  D.  Force, 
assistant  bridge  &  building  supervisor, 
Louisville  and  Nashville,  Louisville, 
Kentucky,  is  Chairman.  The  sponsor  is 
Mr.  Wammel,  ass't.  division  engineer, 
Southern  Pacific.  Will  these  gentlemen 
and  all  members  of  the  Committee  here 
present  please  come  to  the  rostrum. 


Planning  and  Scheduling  B&B  Work 


Committee  Report 

COMMITTEE— R.  C.  Force,  Chairman,  asst.b&b  supvr.,  L&N,  Louisville,  Ky.; 
E.  F.  Grecco,  Vice  Chairman,  supvr.engr.,  B&LE,  Greenville,  Pa.;  D.  J.  Andrews, 
b&b  supvr.,  C&NW,  Greenbay,  Wis.;  R.  Y.  Carpenter,  b&b  supvr.,  Sou.,  Monroe, 
Va.;  H.  H.  Hopkins,  supvr.b&b,  RF&P,  Fredericksburg,  Va.;  W.  R.  Hyma,  br.engr. 
sys.,  AT&SF,  Chicago;  F.  F.  Mascorro,  asst.gen.fore.b&b.  AT&SF,  Ft.  Worth, 
Tex.;  J.  F.  Schmitz,  b&b  sunt.,  MP,  No.  Little  Rock,  Ark.;  L.  S.  Shryer,  gen.fore. 
b&b&ws,  AT&SF.  Fresno,  Calif.:  R.  Sliepka,  sr.des.engr.,  EJ&E,  Joliet,  111.;  and 
W.  S.  Stokely,  sr. const. engr.,  ICG,  Chicago. 


Major  bridge  and  building  repair  and 
construction  projects  must  be  planned 
and  scheduled  well  in  advance  of  the 
required  work  to  allow  for  the  design 
and  purchase  of  necessary  materials. 
The  use  of  heavy  equipment  must  be 
given  consideration.  The  priority  for 
these  projects  must  be  established.  This 
can  best  be  accomplished  by  the  use 
of  a  five  to  eight-year  planning  program. 

Most  emergencies  in  the  Bridge  and 
Building  Department  can  be  eliminated 
by  good  and  frequent  inspection.  A 
good  inspection  each  quarter,  with  a 
thorough  inspection  once  each  vear  will 
give  the  information  needed  to  plan  the 
work.  The  annual  inspection  should  be 
planned  when  the  streams  are  low  and 
piers  and  abutments  are  well  exposed. 
Tools  that  aid  in  the  inspection  include 
a  good  heavy  plumb  bob,  a  36-in.  level, 


a  welder's  chipping  hammer,  a  carpen- 
ter's hammer  and  a  6-ft.  rule. 

Weaher  is  a  consideration 

Consideration  should  be  given  to  the 
type  of  job  to  be  accomplished  and  the 
size  of  crew  required.  Jobs  that  require 
painting  or  extensive  concrete  work 
should  be  scheduled  for  warm  weather. 

On  heavy-traffic  main  lines  mainte- 
nance and/or  construction  of  bridges 
requires  the  cooperation  and  involve- 
ment of  superintendents,  trainmasters, 
train  dispatchers  and  Bridge  and  Build- 
ing forces.  This  avoids  delays  to  trains 
and  allows  completion  of  repairs  or 
construction  in  the  shortest  possible 
time,  thereby  reducing  the  time  that 
slow-orders  remain  in  effect.  The  speed 
of    trains   must   always   be   kept   at   the 
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highest    level    consistent    with    safety. 

There  are  conditions  when  the  use 
of  outside  local  contractors  for  mainte- 
nance work  or  new  construction  work 
must  be  considered  when  planning  and 
scheduling   the   B&B   work. 

In.  general  the  contracting  out  of  B&B 
work  is  governed  by  existing  labor 
agreements.  Labor  organizations  must 
be  notified  in  advance  when  any  work, 
large  or  small,  is  going  to  be  contracted 
out.  When  regular  B&B  forces  are  at 
full  seniority  roster  strength,  use  of  out- 
side contractors  is  often  not  disputed 
by  the  labor  organizations.  Maintenance 
work  can  usually  be  performed  by  out- 
side contractors  when  the  job  requires 
equipment  and  skilled  workmen  not 
normally  available  from  railroad's  equip- 
ment and  employee  pool. 

Some  work  demands  contracting 

Faced  with  having  a  large  project  to 
complete  as  soon  as  possible;  having  all 
company  forces  busily  engaged  on  oth- 
er projects  which  cannot  be  deferred; 
and  not  having  the  specialized  construc- 
tion equipment  needed  to  perform  the 
work;  the  only  alternative  is  to  contract 
the  work.  During  the  planning  and 
scheduling  stage  one  must  first  deter- 
mine which  projects  are  best  suited  for 
a  contractor  to  economically  perform. 
Bridges  to  be  built  on  off -set  alignments; 
large  buildings;  job  requiring  special- 
ized equipment  such  as  caisson  boring 
rigs,  large-capacity  cranes  and  floating 
equipment  are  examples  of  the  types  of 
projects  which  should  be  considered 
for  contracting.  Jobs  needing  skilled 
tradesmen  not  on  the  railroad  should 
also  be  considered  for  contracting. 

When  preparing  the  annual  capital 
improvement  program  for  bridges,  we 
plan  a  year's  work  for  a  contractor  along 
with  work  to  be  performed  with  com- 
pany bridge-construction  forces.  By  uti- 
lizing one  contractor  and  giving  or  guar- 
anteeing him  a  year's  work  we  have 
been  able  to  negotiate  an  open-ended, 
cost-plus,  fixed-fee  contract  with  a  guar- 
anteed  maximum   cost   for   each   bridge 


project.  This  type  of  arrangement  re- 
duces the  administrative  work  associ- 
ated with  contracting  work.  A  basic  con- 
tract can  be  entered  into  the  first  of  the 
year  and  supplemented  for  succeeding 
projects  during  the  year.  This  arrange- 
ment allows  the  contractor  to  schedule 
his  equipment  and  forces  to  the  benefit 
of  the  railroad.  When  selecting  bridges 
to  be  contracted  we  always  consider 
whether  company  forces  will  be  avail- 
able to  do  the  work  and  compare  the 
contractor's  cost  for  doing  the  work  with 
the  cost  of  performing  the  same  work 
with  company  forces.  Selecting  the 
bridges  best  suited  for  a  contractor  will 
result  in  overall  savings  to  the  railroad. 

Local  contractors  can  help 

Small  maintenance  jobs  such  as  re- 
pairing toilets,  replacing  windows  and 
fixing  light  switches  can  most  econom- 
ically be  performed  by  local  contrac- 
tors if  a  company  repairman  must  travel 
a  great  distance  to  get  to  the  job.  It 
does  not  make  sense  for  a  water-service 
repairman  to  drive  100  miles  to  fix  a 
toilet  in  a  depot  that  is  leaking  or  stop- 
ped up.  The  bill  for  a  local  plumber 
will  be  less  than  the  cost  for  a  companv 
employee  to  drive  the  100  miles.  Bail- 
roads  must  continue  to  negotiate  with 
labor  organizations  for  the  right  to  con- 
tract  these   small   repair   jobs. 

In  scheduling  thought  should  be  giv- 
en to  the  movement  of  gangs  on  branch 
lines.  Some  projects  could  be  deferred 
or  advanced  in  the  planning  stage  so 
that  duplicating  gang  movements  each 
year  can  be  eliminated. 

Derailments  and  floods  can  not  be 
planned  and  will  have  to  be  worked 
around.  These  disasters  often  require 
to  use  materials  on  hand  for  another 
project.  If  this  occurs  then  reordering 
of  material  and  rescheduling  the  proj- 
ect will  have  to  be  done. 

President  Williams:  On  the  lighter 
side  we  have  a  short  address  by  Mr.  F. 
B.  Lindsev,  general  bridge  supervisor, 
Southern,  and  Director  of  our  Associa- 
tion "From  the  Past" — Mr.   Lindsev. 


From  the  Past 


By  F.  B.  LINDSAY 

General     Bridge     Inspector,    Southern,    Greensboro,    N.C. 


The  title  of  this  report  is  "Creeping 
of  Rails  in  Railway  Tracks,  Its  Effect 
on  Bridges  and  Methods  to  Prevent  In- 
jury  to   the   Bridges." 

"On  all  swing  or  drawbridges  the  rails 
are  entirely  separate  and  disconnected 
from  the  rails  on  the  tracks  on  either 
side  of  the  bridge  and  should  be  se- 
curely fastened  to  the  bridge  to  keep 
them  in  their  proper  place. 

"Our  opinion  then  is  that  no  spikes 
should  be  driven  in  the  slots  of  the  rail 
or  splices  on  any  bridge  to  prevent  them 
from  creeping,  but  that  they  should  be 
spiked  to  gauge  only  and  left  entirely 
free  to  creep  or  expand  or  contract  as 
much  as  they  would,  neither  do  we  think 
that  any  mechanical  device  or  contriv- 
ance of  any  kind  whatsoever  should  be 
placed  at  or  near  the  end  of  any  bridge 
to  prevent  the  rail  from  creeping,  as, 
even  if  this  could  be  done,  it  would  only 
have  a  tendency  to  buckle  the  rail  and 
cause  a  derailment  of  cars.  A  bridge  is 
not  intended  to  resist  any  end  pressure, 
such  as  would  be  caused  by  the  creep- 
ing of  rails,  and  the  effect  it  would  have 
on  the  bridge  would  depend  to  a  great 
extent  on  how  securely  the  ties  were 
fastened  to  the  stringers.  We  have 
known  the  bents  in  a  pile  trestle  to  be 
pushed  a  foot  out  of  plumb  by  the 
creeping  of  the  rails.  In  this  case  the 
ties  were  securely  bolted  to  the  string- 
ers, the  stringers  were  also  bolted  to 
the  caps  and  the  rails  were  spiked  to 
the  slots.  If  the  same  state  of  affairs  ex- 
isted on  an  iron  bridge,  we  can  onlv 
sav  that  the  effects  of  the  creeping  rail 
would  make  itself  visible  at  the  weakest 
point.  It  might  split  the  ties  and  get  re- 
lief in  that  way,  or  it  might  slide  the 
ties  on  the  stringers,  or,  if  the  ties  were 
securely  fastened  that  they  would  not 
slide  or  split,  it  might,  if  the  span  was 


not  very  heavy,  pull  or  push  it  off  the 
abutment. 

"We  have  thus  far  stated  what  should 
not  be  done  to  prevent  the  creeping  of 
the  rails,  and  endeavored  to  give  some 
hurried  reasons  therefor,  and  now  we 
will  say  that  the  way  that  we  would 
recommend  for  preventing  the  creeping 
of  rails,  would  be  to  spike  them  securely 
through  the  slots  into  the  grade  ties  on 
the  bank  and  if  it  was  found  that  that 
was  not  sufficient  to  hold  them,  we 
would  have  as  many  additional  slots  cut 
in  the  flanges  of  the  rails  as  might  be 
necessary,  and  if  we  found  that  the  rails 
were  running  or  creeping  for  a  mile  or 
two  miles,  we  would  have  the  addi- 
tional slots  cut  in  the  rails  for  that  en- 
tire distance,  and  if  it  were  found  neces- 
sary, we  would  have  slots  cut  out  for 
every  tie  so  that  every  rail  would  be 
securely  anchored  by  itself  which  would 
prevent  the  tendency  for  buckling, 
which  would  be  the  case  if  an  arbitrary 
attempt  was  made  to  stop  the  creeping 
at  any  one  point,  but  under  no  circum- 
stances would  we  ever  allow  a  spike  to 
be  driven  in  the  slot  of  a  rail  or  splice 
on  the   bridge. 

"Creeping  of  rails  has  been  known  to 
crowd  or  shove  a  bridge  of  a  154-ft 
span  three  inches  endwise  in  one  sea- 
son, and.  a  case  occurred  on  the  L.  S. 
&  M.  S.  Ry.  at  Goshen,  Indiana.  The 
rail  was  spiked  in  a  slot  in  the  splice 
at  the  first  tie  on  the  abutment  and 
said  tie  was  shoved  eighteen  inches  to 
the  west  in  the  space  of  six  months. 
Rail  creeping  in  double-track  railroads 
we  think,  is  much  greater  and  it  usually 
occurs  in  the  expansion  of  the  rails 
working  in  the  direction  of  the  running 
trains  to  a  very  great  extent.  We  have 
found  that  at  draw  bridges,  it  is  neces- 
sary   to    hold    the    rails    on    the    bridge 
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firmly  in  their  places  and  that  all  trou- 
ble came  from  the  creeping  of  the  rails 
on  either  side  of  the  bridge  and  that  it 
is  necessary,  at  times,  to  take  out  and 
cut  off  a  rail  that  is  shoved  ahead  by 
expansion  of  track  on  one  side  of  a 
draw  bridge,  and  at  draw  bridges  it  is 
frequently  necessary  to  wedge  back  the 
rail  to  keep  a  proper  clearance  so  the 
bridge  is  clear  and  in  proper  order  to 
swing   at   all  times. 

"Much  more  could  be  said  or  written 
on  this  subject,  but  we  think  it  better 
to  limit  this  article  and  not  trespass  on 
your  time." 

G.  M.  Reid,  Chairman 

J.    B.    Mitchell,    Committee 

Gentlemen,  if  the  subject  matter  of 
this  report  seems  to  be  out  of  keeping 
with  today's  standards,  or  a  bit  archaic, 
then  well  it  should.  We  thought  it  to 
be  appropriate,  in  the  light  of  the  nos- 


talgia theme  of  this  Bicentennial  Year, 
to  bring  you  something  "From  the 
Past." 

This  report  you  have  just  heard  was 
presented  to  this  august  body  at  its  an- 
nual convention  in  the  year  1893. 

I   thank  you. 

President  Williams:  Thank  you  Mr. 
Lindsey  for  a  report  appropriate  for  the 
Bicentennial  Year. 

Mr.  Novszewski,  one  of  our  Direc- 
tors, has  obtained  the  film  "Journey  to 
Duke"  which  should  be  of  considerable 
interest  to  this  group.  May  we  now 
have  the  film? 
(Film  was  shown) 

This  concludes  our  Session  for  todav. 
Tomorrow  morning  we  will  convene  in 
Regency  Rooms  A-B  at  9:30  for  another 
Joint    Session   with   the   Roadmasters. 

This  Session  is  now  adjourned.)  Gav- 
el  1). 


MORNING  SESSION 


September  14,  1976 


The  Tuesdav  Morning  Session,  Sep- 
tember 14,  1976,  was  called  to  order  at 
9:30  o'clock,  Mr.  R.  E.  Dennis,  Presi- 
dent, Roadmasters'  &  Maintenance  of 
Way  Association  of  America,  presiding. 

President  Dennis:  Will  you  please 
take  your  seats.  Those  at  the  doors, 
please  inform  the  people  standing  in 
the  hall  that  our  meeting  is  about  to 
begin. 

Gentlemen,  will  the  meeting  please 
come  to  order.  This  meeting  of  the 
Roadmasters  and  the  Bridge  and  Build- 
ing Associations  is  now  in  Joint  Session. 

For  your  information,  the  latest  reg- 
istration count — Roadmasters,  members, 
197;  Associate  members  134;  guests, 
123;  for  a  grand  total  of  454. 

Bridge  and  Building,  members,  91; 
Associate  members,  19;  guests,  61;  for 
a  total   of   171. 

Ladies  registered,  104.  Grand  total, 
including  all,  729,  which  is  very  favor- 
able. 


May  I  on  behalf  of  the  Roadmasters 
and  Bridge  and  Building  Association 
extend  a  sincere  welcome  to  each  and 
every   one. 

I  will  now  turn  the  rostrum  over  to 
President  Williams,  of  the  Bridge  and 
Building    Association. 

President  Williams:  Good  morning. 
At  this  time  I  would  like  to  introduce 
some  of  the  officers  and  directors  of  the 
Bridge  and  Building  Association  and 
ask  of  them  to  stand  as  his  name  is 
called.  The  Balance  of  our  Executive 
Board  is  busy  attending  to  convention 
affairs.  Please  withhold  your  applause 
until   all  have  been  introduced. 

Beginning  at  my  far  right: 

Mr.  K.  L.  Wammel,  assistant  division 
engineer,  Southern  Pacific,  Portland, 
Oregon. 

Mr.  W.  R.  Halley,  manager,  fire  pre- 
vention, Chicago  &c  North  Western, 
Chicago. 

Mr.    W.    J.    Gunkle,    senior    structure 
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inspector,    ConRail,    Philadelphia. 

Mr.  W.  C.  Sturm,  senior  project  en- 
gineer, Elgin,  Joliet  &  Eastern,  Joliet, 
Illinois. 

Mr.  M.  Noyszewski,  bridge  engineer, 
Illinois    Central   Gulf,    Chicago. 

Mr.  W.  H.  Huffman,  assistant  vice 
president,  engineering,  and  chief  engi- 
neer retired,  Chicago  &  North  Western, 
Chicago. 

Mr.  J.  J.  Ridgway,  director,  engineer- 
ing Services,  Bessemer  &  Lake  Erie, 
Greenville,    Pennsylvania. 

Mr.  J.  R.  Iwinski,  assistant  chief  en- 
gineer, structures,  Chicago  &  North 
Western,  Chicago.  He  is  our  Third  Vice 
President. 

Our  2nd  Vice  President,  Mr.  J.  C. 
Hobbs,  chief  engineer,  Richmond,  Fred- 
ricksburg  &  Potomac,  Richmond,  Vir- 
ginia. 

Our  1st  Vice  President,  Mr.  W.  H. 
Rankin,  senior  structural  engineer,  St. 
Louis-San  Francisco,  Springfield,  Mis- 
souri. 

You  will  meet  the  other  gentlemen 
in  a  few  minutes.  (Applause)  Mr. 
Dennis. 

President    Dennis:    Thank    you,    Jack. 

At  this  time,  I  would  like  to  introduce 
the  Executive  Committee  of  the  Road- 
masters  &  Maintenance  of  Way  Associ- 
ation— that  is,  some  of  them.  There  are 
a  few  who  weren't  here  yesterday  and 
there  are  a  few  repeats. 

We  have,  at  the  far  left,  your  left, 
my  right: 

Mi.  K.  W.  Sutherland,  supervisor, 
maintenance  of  way,  CP  Rail,  Toronto, 
Ontario. 

Mr.  Gale  is  not  here. 

Mr.  F.  H.  McGuigan,  director,  con- 
struction engineer,  Missouri  Pacific,  St. 
Louis,  Missouri.  He's  also  Chairman  of 
the  Advertising   Committee. 

Mr.  M.  B.  Mitchell,  track  supervisor, 
Southern    Railway,    Danville,    Kentuckv. 

Mr.  R.  K.  Pullem,  2nd  Vice  Presi- 
dent, manager,  engineering,  Chessie 
System,   Akron,   Ohio. 

1st  Vice  President,  Mr.  W.  J.  Cruse, 
chief  engineer,  Chicago,  Rock  Island  & 
Pacific,    Chicago. 


The  next  two  gentlemen,  we  will  in- 
troduce as  the  program  progresses.  (Ap- 
plause) 

Introduction  of  R.  J.  Hansen 

It  is  now  my  pleasure  to  introduce  a 
gentleman  whom  we  in  Engineering  & 
Maintenance  of  Way  on  the  CN  Road 
hold  in  the  highest  regard.  He  is  Vice 
President  of  the  Canadian  National's 
Prairie  Region  with  headquarters  at 
Winnipeg. 

He  has  had  nearly  30  years  of  ex- 
perience in  railway  engineering  and  ad- 
ministration in  both  eastern  and  western 
Canada. 

Born  in  Acton,  Ontario,,  He  is  a  uni- 
versity graduate  in  Civil  Engineering, 
from  the  University  of  Toronto. 

He  joined  the  CN  as  a  draftsman  in 
the  Engineering  Department  in  Toronto 
in  1947.  He  advanced  steadily  and  in 
1956  was  named  terminal  construction 
engineer  with  responsibilities  for  build- 
ing the  CN  freight  marshaling  yard  at 
Montreal. 

He  was  promoted  to  regional  engi- 
neer of  the  CN  in  the  St.  Lawrence 
region  at  Montreal  in  November  of 
1960,  and  to  assistant  area  manager  in 
July,   1963. 

Two  vears  later  he  was  appointed 
manager  of  CN  Hudson  Bay  Area  with 
offices   in    Dawson,    Manitoba. 

In  January,  1967,  he  returned  to 
Montreal   as  deputy   chief  engineer. 

In  1969  he  was  appointed  system 
chief  engineer  in  Montreal. 

In  July,  1951,  he  became  assistant 
vice  president  on  the  Prairie  Region  at 
Winnipeg.  He  recently  assumed  the 
Senior  Post  on  the  region. 

He  is  also  vice  president  of  the  Du- 
luth,  Winnipeg  and  Pacific  Railway. 

He  is  chairman  of  Public  Markets, 
Limited. 

He  is  director  of  Canalog  Logistics, 
Limited. 

He  is  director  of  Canada's  Safety 
Council. 

He  is  a  director  of  the  Manitoba  San- 
atorium Board. 
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He  holds  membership  in  the  Associa-  Gentlemen,  may  I  present  my  senior 

tion   of   Professional  Engineers   in   Que-  officer,  Mr.  Ralph  J.  Hansen,  vice  presi- 

bec,  the  American  Railway  Engineering  dent,    CN.    Prairie    Region,    Winnipeg, 

Association,  Winnipeg  Chamber  of  Com-  Manitoba,  Canada.  Mr.  Hansen,  please, 

merce,    and    the    Manitoba    Club.  (Applause) 


Railroading  —  No  Place  for  Amateurs 

By  R.  J.  HANSEN 

Vice    President,    Prairie    Region,    Canadian    National 


Thank  you,  President  Dennis.  And, 
for  all  those  positions,  I  can  only  get 
one  salary. 

It's  kind  of  fun  being  the  first  up  in 
the  morning  here,  with  all  you  fellows 
out  enjoying  Chicago  last  night.  If  any- 
body holds  their  head  too  much,  I'm 
going  to  use  this. 

I  consider  it  an  honor  to  have  been 
asked  to  participate  in  this  Joint  Ses- 
sion, particularly  because  of  my  affilia- 
tion with  the  Maintenance  of  Way  over 
manv  years.  And,  as  most  Canadian 
railroaders  know,  I  hold  the  B  &  B 
and  roadmasters  in  highest  esteem.  I 
also  hold  the  AAR  and  its  various  com- 
mittees in  highest  esteem.  I  am  very 
firmly  of  the  opinion  that  the  railroads 
and  the  governments  have  long  over- 
looked the  excellent  work  that  the  AAR 
has  done,  and  I  am  firmly  of  the  view 
that  greater  use  should  be  made  of 
this  excellent  body. 

I  would  like  to  extend  to  the  Amer- 
ican citizens  present  my  best  wishes 
for  this,  your  Bicentennial  year,  and 
express  the  hope  that  the  United  States 
will  continue  to  be  successful  and  pros- 
perous  in    the   centuries   ahead. 

This  year  is  the  140th  anniversary  of 
railroads  in  Canada.  While  CN  has  had 
a  corporate  life  of  only  53  years,  its 
historic  lineage  dates  back  to  the  Cham- 
plain  and  St.  Lawrence  Railway,  which 
was  opened  to  traffic  in  1836.  Next  year 
will  mark  the  150th  anniversary  of  rail- 
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roading  in  the  United  States.  Because 
rail  transportation  has  contributed  so 
much  to  the  economic,  social  and  polit- 
ical life  of  both  our  countries,  I  believe 
it  is  only  fitting  that  these  anniversaries 
not  be  allowed  to  pass  unnoticed. 

In  Canada,  for  instance,  where  a  rel- 
atively small  population  inhabits  the 
world's  second  largest  country,  national 
survival  depends  to  a  large  degree  on 
the  success  with  which  we  transport 
ourselves  and  our  goods  over  the  vast 
distances  which  separate  us  from  each 
other  and  from  the  people  who  buy  our 
exports. 
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Railroads  are  backbone 
of  transportation 

Given  the  distances  involved,  and  the 
nature  of  our  commodities,  our  terrain 
and  our  weather,  rail  transportation  has 
been,  is,  and  will  continue  to  be  the 
foundation  of  Canada's  freight  transpor- 
tation  system. 

From  its  beginnings,  Canada  always 
has  considered  itself  to  be  part  of  what 
we  might  call  the  free  enterprise  or 
capitalist  svstem.  However,  Canadians 
are  not  inclined  to  get  too  misty-eyed 
or  indulge  in  great  rhetoric  over  the 
concept  because,  perhaps,  we  realize 
the  system  has  weaknesses  as  well  as 
strengths.  Fundamentally,  though  we 
have  felt  that  the  best  way  to  develop 
the  industrial  and  commercial  aspects 
of  our  country  has  been  to  give  as  much 
freedom  as  possible  to  the  initiative  and 
enterprise  of  individuals  or  groups  of  in- 
dividuals. The  approach  has  been  suc- 
cessful in  North  America  and,  particu- 
larly in  the  United  States,  where,  as  I 
hardly  need  tell  you,  the  free  enterprise 
svstem,  deservedly,  can  take  credit  for 
the  development  of  the  richest  and  most 
productive   country  in   the  world. 

During  this  historical  year,  a  plethora 
of  verbiage  about  the  railroads  has  de- 
veloped, inspired,  no  doubt  by  the  re- 
cently adopted  4R  Act.  While  few  will 
deny  the  importance  of  railways  in  our 
countries,  those  of  us,  who,  as  profes- 
sional railroaders  have  devoted  our  lives 
to  the  business,  must  sometimes  won- 
der how  it  has  been  possible  for  the 
railways  to  survive  in  the  ludicrous  en- 
vironment in  which  they  have  had  to 
operate. 

There  seems  to  be  little  general  un- 
derstanding that  the  transportation  in- 
dustry is  extremely  complex.  People 
who  have  never  shipped  a  ton  of  freight 
in  their  lives,  who  have  no  practical 
experience  with  transportation  other 
than  driving  their  cars  to  work  are 
ready  to  proclaim  themselves  experts 
and  propose  instant  solutions  to  long 
standing  and  difficult  problems. 

Such  has  been  the  burden  on  railway 
professionals.     No     other     industry    has 


experienced    government    regulation    to 
the  extent  experienced  by  railways. 

It  seems  to  me  that  government  reg- 
ulation as  applied  to  American  railroads 
has  produced  one  of  the  greatest  ironies 
of  all  time.  Because  of  regulation,  rail 
profits  were  kept  to  such  a  low  point 
over  so  long  a  time  that  funds  were  not 
available  for  the  proper  maintenance 
and  upgrading  of  fixed  plant.  The  at- 
tendant increase  in  accidents  led  to  the 
creation  of  additional  regulatory  bodies 
whose  job  was  to  set  and  monitor  main- 
tenance standards.  However  the  con- 
trols' which,  had  kept  revenues  low  were 
noE  relaxed  sufficientlv  to  permit  the 
generation  of  funds  needed  to  do  the 
work.  Now  at  the  11th  hour  the  Rail- 
road Revitalization  and  Regulatory  Re- 
form Act  of  1976  has  been  passed. 
From  what  T  have  read,  the  Act  is  seen 
as  a  mixed  blessing.  A  sort  of  good 
news-bad   news    affair. 

Government  involvement 

The  good  news  has  to  be  that  the 
government  seems  now  to  realize  that 
the  advice  professed  to  them  by  pro- 
fessional railway  executives  over  many 
years  was  and  still  is  good,  sound  ad- 
vice, and  that  the  U.S.A.  needs  a  strong, 
efficient  railway  system.  The  bad  news 
is  not  vet  so  clearly  defined.  It  appears 
that  the  money  needed  by  the  railways 
may  come  from  the  public  purse  instead 
of  through  the  commercial  enterprise  of 
the  railways.  If  so,  will  this  method  of 
financing  lead  eventually  to  a  loss  of 
freedom  for  the  professional  railroad 
manager?  Will  the  Act  bring  not  only 
government  financing  and  ownership, 
but  also  government  operation  of  the 
railroad  industrv?  Many  of  the  top  ex- 
ecutives of  U.S.  railroads  are  express- 
ing grave  concern  of  the  outcome  of 
the  4R  Act.  If  ever  the  government  was 
inclined  to  listen  to  good  advice  from 
industrv,  now  more  than  ever  is  the 
time.  There  is  a  grave  and  expressed 
concern  that  the  4R  Act  does  not  mean 
a  return  to  railroading  on  a  commercial 
basis   as   it   should   be,   but  further   en- 
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croachment    on    railroad    operations    by- 
regulatory  bodies. 

What  is  my  interest  in  the  U.S.  rail- 
way industry?  I  could  say  truthfully 
that,  as  a  Vice-President  and  a  Director 
of  the  Duluth,  Winnipeg  and  Pacific 
Railway,  I  have  a  very  definite  interest 
in  what  is  happening  in  the  U.S.  trans- 
portation industry.  But  it  goes  beyond 
tha:.  When  a  Canadian  wishes  the 
U.S.A.  many  centuries  of  success  he  is 
not  being  entirely  altruistic.  Canada's 
economy  is  tied  so  closely  to  the  U.S., 
(vou  are  our  biggest  customer)  that  as 
the  U.S.  goes,  so  goes  Canada.  I  am 
convinced  that  the  success  or  failure  of 
U.S.  railroads  will  reflect  on  Canadian 
railways. 

Like  yourselves,  I  have  spent  most 
of  my  working  life  in  the  railway  bus- 
iness and  I  won't  wish  to  see  all  of  our 
efforts  go  for  naught  because  of  tinker- 
ing bv  well  meaning  amateurs  in  a  com- 
plex business.  Now  that  sounds  like  an 
over  reaction  but  I  am  convinced  it  is 
not  because  there  is  enough  evidence 
to  prove  that  the  most  successful  trans- 
portation systems  in  the  world  are  those 
that  are  run  on  a  sound  commercial 
basis,  not  entirely  exclusive  of  govern- 
ment regulation,  but  in  an  environment 
where  government  participation  and  reg- 
ulation complements  the  railroad  opera- 
tions, and  encourages  and  rewards  ini- 
tiative that  is  so  inherent  in  professional 
railroad,   management. 

Since  I  am  a  senior  officer  of  CN,  a 
government-owned  corporation,  one 
might  ask  if  my  comments  about  oper- 
ating the  railways  on  a  sound  commer- 
cial basis  is  coming  from  a  strange 
source  and  I  am  just  wishing  that  it 
were  true.  I  can't  over-emphasize  that 
government-owned  and  government-op- 
erated are  two  widely  separated  mat- 
ters. CN  is  government-owned,  but  it  is 
not  government-operated.  CN  is  man- 
aged by  professional  railroaders,  who 
operate  the  company  on  a  commercial 
basis  in  competition  with  the  CP,  a  pri- 
vately-owned railway,  and  other  modes 
of  transportation.  CN,  like  CP,  is  a  total 
transportation  system.  We  own  or  share 


in  the  ownership,  or  operate  under  con- 
tract of  rail,  truck  and  marine  forms 
of  transport. 

CN  has  generated  an  operating  profit 
in  all  but  four  of  its  53  years  of  cor- 
porate  existence. 

During  1974,  19  of  the  67  U.S.  Class 
1  railroads  lost  money  and,  in  1975,  26 
of  them  finished  in  the  red. 

I  mention  these  statistics  to  show 
that  CN's  management  skills  measure 
favourably  with  the  best. 

It  has  been  claimed  that  an  efficient, 
progressive  and  expanding  railway  sys- 
tem can  be  built  and  maintained  in  a 
modern  industrialized  country  on  a  non- 
commercial and  non-competitive  basis — 
that  is  with  no  relationship  between  rev- 
enues and  service  and  with  operating 
losses  subsidized  and  capital  provided 
by  the  State. 

Looks  at  Germany  and  Japan 

Germany  and  Japan  are  two  countries 
with  well-deserved  reputations  for  com- 
mercial efficiency  and  with  enviable 
records  in  government  economic  policv. 
The  undoubtedlv  good  and  progressive 
railway  systems  of  these  two  countries 
are  often  cited  as  examples  of  railway 
systems  which  operate  efficiently  on 
non-commercial  principles. 

But  what  is  overlooked  here  is  the 
enormous  cost  to  the  State  of  such  sys- 
tems. According  to  the  International 
Railwav  Journal  of  Julv  1975,  the  Ger- 
man Federal  Railways  (or  Deutsch 
Bundesbahn)  had  a  record  deficit  of 
close  to  three  billion  deutsehmarks 
(more  than  a  billion  dollars)  in  1974 
and.  were  heading  for  an  even  larger 
deficit  in  1975.  This  financial  result 
represented  a  continuation  of  a  marked 
increase  in  the  annual  deficit  of  the 
German  railways   in   recent  years. 

It  now  seems  to  have  brought  about 
a  sharp  change  in  policv  in  regard  to 
investment  in  railwav  expansion  and 
subsidies  for  freight  and  passenger  ser- 
vices. The  German  government  has  cut 
back  sharply  on  railway  investment  and 
has  adopted  a  policv  of  making  railways 
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self-financing  through  increased  user 
charges.  The  Government  is  stressing 
particularly  that  freight  services  are  in 
future  to  be  run  on  a  commercial  and 
market-oriented  basis  with  federal  sub- 
sidies being  sharplv  reduced  or  phased 
out  entirelv. 

Additional  to  these  drastic  measures 
to  reduce  the  cost  of  the  German  rail- 
way system  to  the  taxpayer  are  elimina- 
tion of  some  services,  a  freeze  on  hir- 
ings  and  sharp  cuts  in  expenditures  on 
fixed  installations,  new  rolling  stock  and 
experimental  equipment   and   fixtures. 

As  a  result  of  all  this,  the  budget  of 
the  German  railways  for  1975  was  re- 
duced bv  more  than  eight  hundred  mil- 
lion, dollars,  and  the  expectation  was 
that  further  cuts  would  be  made  in 
1976. 

In  other  words,  the  German  people 
have  found  that  operating  a  railway 
svstem  mainly  as  a  public  service  with- 
out regard  for  commercial  viability  was 
just  more  than  they  could  afford.  And 
the  result  has  been  a  cut-back  in  the 
service  and,  by  no  means  incidentally, 
a  sharp  reduction  in  the  demand  by  the 
German  rail  svstem  for  services  and 
supplies. 

The  story  in  Japan  is  much  the  same. 
In  that  countrv  some  showcase  passen- 
ger lines  make  money.  But  the  over-all 
deficit  of  the  railway  system  is  fright- 
ening— more  than  one-and-a-half  bil- 
lion dollars  in  1973 — and  rising.  One 
of  the  reasons  for  this  has  been  explained 
bv  the  President  of  the  Japanese  Na- 
tional Railways;  also  in  a  recent  issue 
of  the  International  Railway  Journal. 

He  said  that  the  Japanese  National 
Railways  are  "deeply  involved  with  na- 
tional policy."  He  said  also  that  this 
involvement  requires  the  railway  to  pro- 
vide extensive  discounts  for  certain 
classes  of  passengers  and  "to  apply  low 
classification  freight  rates  for  specific 
commodities." 

He  went  on  to  say  that  between  1945 
and  1973  this  burden  alone  cost  the 
national  railway  svstem  about  four  bil- 
lion dollars  and  that  the  government 
lately  has  been  persuaded  to  make  some 


changes  in  transportation  policy  in  or- 
der to  have  the  users  of  passenger  and 
freight  services  bear  more  of  the  cost. 

The  lesson  should  be  clear  to  all  of 
us.  The  route  of  non-commercial  oper- 
ation of  railways  may  seem  easy  and, 
therefore,  attractive  at  first.  The  rail- 
ways can  concentrate  on  service,  no  one 
need  get  upset  about  rate  increases, 
suppliers  have  a  wonderful  time  pro- 
viding for  expansion  in  all  sorts  of  di- 
rections. But  it  is  a  system  out  of  con- 
trol, it  has  no  checks  and  balances  and 
when  the  point  comes,  as  it  inevitably 
will,  that  the  whistle  blows,  then  every- 
one connected  with  the  system — the  em- 
ployees— the  customers  and  the  sup- 
pliers  get   a   severe  bruising. 

I  trust  I  have  not  conjured  an  image 
in  your  minds  that  Canadian  railways 
are  devoid  of  government  involvement 
or  regulations.  The  Canadian  Govern- 
ment has  been  involved  in  our  railwav 
systems  from  their  inceptions.  The  CPR 
was  the  instrument  of  the  government 
of  the  1860's  and  its  construction  from 
coast  to  coast  was  one  of  the  terms  of 
Confederation  of  the  provinces  of  Can- 
ada into  a  country  in  1867.  The  CPR 
received  massive  subsidies,  land  grants, 
tax  concessions,  etc.,  from  the  Canadian 
Government,  but  happily  was  permitted 
to  operate  the  railway,  which  its  suc- 
cessive managements  have  done  with 
enviable   success. 

Competition  is  preserved 

The  CN  was  the  product  of  Canadian 
government  intervention  to  prevent 
complete  collapse  of  many  railways, 
some  government  financed  and  operated, 
but  many  privately  financed  and  oper- 
ated, in  1923.  That  year  saw  the  for- 
mation of  the  Canadian  National  Rail- 
ways with  a  financial  structure  that  has 
been  a  burden  on  successive  manage- 
ments and  which,  unfortunately,  ob- 
scures the  results  of  an  excellentlv  man- 
aged corporation  and  leads  to  all  kinds 
of  misunderstandings  among  railroaders 
and  non-railroaders  about  CN.  During 
those  difficult  times  in  1923,  the  Cana- 
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dian  Government  made  at  least  one  ex- 
cellent decision.  The  operation  and 
maintenance  of  CN  was  placed  in  the 
hands  of  professionals  and  CN  had  the 
mandate  to  operate  commercially  in 
competition  with  CP.  Early  manage- 
ment of  CN  competed  well  and  present- 
day  management  continues  to  do  so. 

Canadian  railways  are  not  devoid  of 
government  regulations.  Far  from  it. 
From  the  very  nature  of  our  country 
and  the  railways  early  beginnings,  gov- 
ernment involvement  was  inevitable  and 
also  necessary.  We  have,  however,  in- 
herited some  anomalies  that  impede  our 
commercial  approach  to  life.  One  of  the 
most  serious  is  the  Crows  Nest  Pass 
Rates  established  in  1890  for  hauling 
grain  to  export  points.  This  act  was 
part  of  the  deal  in  the  financing  of  CPR. 
CN  eventually  was  included  in  it  also. 
Believe  it  or  not,  the  Act  is  still  in  force 
and  requires  both  railways  to  haul  Can- 
ada's grain  exports  with  today's  costs  at 
1890  rates.  To  say  it  is  primitive  is  an 
understatement.  Losses  reach  the  $250 
million  level  per  year. 

Another  problem  is  the  passenger 
service.  Canada  is  the  second  biggest 
nation  in  the  world  in  size  but  ranks 
about  20th  in  population.  Canadian  rail- 
ways by  law  have  to  operate  a  passen- 
ger service  and  have  done  so  since  their 
inceptions.  Canada  not  only  hasn't 
enough  people  using  the  trains  but  the 
trains  must  compete  with  the  autos  and 
buses  and  airplanes  which  have  the  ben- 
efit of  highways  and  airports  built  with 
heavy  subsidies  paid  by  the  taxpayers. 
The  trucking  industry  also  reaps  the 
benefits  of  the  subsidized  roads  and 
also  enjoys  the  freedom  of  less  Federal 
Government  regulation  than  the  rail- 
ways. Where  have  you  heard  that  be- 
fore? 

Bui:  the  situation  with  rail  transport 
in  Canada  took  a  turn  for  the  better 
with  the  passing  of  the  National  Trans- 
portation Act  in  1967 — an  Act  that  was 
widely  acclaimed  by  U.S.  railroaders  as 
a  major  breakthrough  for  the  cause  of 
commercialism  in  place  of  regulation  in 
railways. 


Rates  must-  be  remunerative 

Briefly,  the  National  Transportation 
Act  of  1967  states  that  the  railways  must 
be  allowed  to  charge  rates  for  traffic 
that  will  be  remunerative.  It  also  states 
that  if  in  the  national  interest  certain 
services  must  be  performed,  the  rail- 
ways will  be  reimbursed  at  least  their 
costs  for  such  operations.  However,  it 
has  not  been  all  roses  since  1967.  While 
great  debates  on  what  railway  costs  are 
have  raged  on  ever  since,  enactment  of 
the  legislation  was  a  start  and  a  solid 
foundation  on  which  to  build.  CP  and 
CN  have  been  paid  some  subsidies  for 
unprofitable  operations.  These  include 
payments  for  money-losing  passenger 
services  and  also  non-profitable  branch- 
line  operations,  but  not  for  hauling 
grain  at  Crows  Nest  rates.  That  loss 
goes  on. 

However,  a  ray  of  hope  is  seen  as  a 
result  of  two  extensive  commissions 
(studies  if  you  wish)  directed  toward 
rationalizing  the  grain-gathering  branch 
lines  and  determining  the  real  cost  of 
hauling  grain.  The  work  of  both  these 
commissions  is  expected  to  be  completed 
by  year  end.  Much  of  Canada's  grain- 
gathering  railway  network  is  in  a  poorly 
maintained  state — that's  an  observable 
fact.  Both  major  Canadian  railways  lose 
massive  amounts  of  money  on  this  oper- 
ation-— that  is  a  fact — how  could  it  be 
otherwise — 1890  rates  and  1976  costs. 
What  is  now  being  debated  is  the  ex- 
tent of  the  loss  and  hopefully,  when 
that  is  established,  how  can  it  be  elim- 
inated. 

What  is  astonishing  to  Canadian 
railroaders  is  the  naivety  shown  bv  non- 
railroaders  who  cannot  understand  whv 
grain  branch  lines  are  under-maintained. 
It's  a  case  of  no  dollars — no  mainte- 
nance. A  state  of  affairs  which  if  carried 
on  for  too  long,  will  result  in  no  branch 
lines.  Has  not  a  parallel  situation  oc- 
curred in  the  United  States,  not  be- 
cause of  ridiculously  unremunerative 
grain  rates,  (U.S.A.  rates  are  remuner- 
ative)— but  because  rates  in  general  are 
too  low  to  generate  the  dollars  needed 
to  keep  the  railroads  viable. 
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Will  the  amateurs  never  learn???? 

Where  do  we  go  from  here?  U.S. 
railroads  have  their  4R  Act  and  Cana- 
dian railways  look  forward  to  the  re- 
sults of  those  two  important  commis- 
sions. There  now  seems  to  be  an  under- 
standing that  the  railroads  have  finan- 
cial problems.  How  these  problems  are 
solved  is  of  concern  to  all  professional 
railroaders.  Will  the  problems  be  solved 
on  a  commercial  basis  or  by  government 
subsidy?  Will  management  of  the  rail- 
roads be  usurped  bv  government  or  left, 
as  it  should  be,  in  the  hands  of  the  pro- 
fessionals? 

We,  in  CN,  believe  we  should  be  al- 
lowed to  operate  on  commercial  prin- 
ciples because  that  leads  to  efficiency 
and  economy  in  day-to-day  operations 
and  makes  the  best  use  of  the  capital 
available  for  improving  the  transporta- 
tion svstem. 

Government-  encourages  railroads 

At  CN  it  is  our  hope  and  belief  that 
a  large  element  of  market  discipline  and 
commercial  competition  will  continue 
to  be  present  in  the  Canadian  transpor- 
tation system  and  that,  Canadian  rail- 
ways will  be  encouraged  to  make  their 
own  decisions  in  regard  to  how  the  ex- 
pansion and  improvement  of  mature 
parts  of  the  railway  system  will  be  fi- 
nanced. 

In  this  context,  we  have  been  encour- 
aged recently  by  the  attitude  and  re- 
marks of  Canada's  Minister  of  Trans- 
pore,  the  Hon.  Otto  Lang,  who  has 
stated  publicly  that  he  favours  a  good 
measure  of  commercial  competition  in 
the    transportation    industry. 

Here  are  some  parts  of  what  Mr. 
Lang  said  in  a  recent  interview  in  re- 
sponse to  a  question  about  his  views 
on  the  value  of  commercial  competition 
between  various  modes  of  transporta- 
tion. He  said: 

"I  tend  to  believe  in  competition  in 
industry  wherever  it  can  be  introduced. 
Simply  because  I  believe  that  by  allow- 
ing a  couple  of  people  to  demonstrate 
whether  they  can  do  a  job  well  you  get 
them  both   challenged;   and  by  reward- 


ing them  a  bit  for  doing  it  better  than 
other  people  are  doing  it  you  continue 
those  challenges  ...  I  therefore  tend 
to  lean  in  favour  of  keeping  our  regula- 
tion of  the  transport  industry  as  much 
to  a  minimum  as  possible.  There  are 
areas  where  there  can  be  no  competi- 
tion and  there,  of  course,  you  need 
some  sort  of  control  or  regulation  or 
government  action.  But  where  there  can 
be  in  fact  competition,  where  you  can 
free  the  very  keen  people,  the  very  in- 
telligent people,  who  are  in  the  trans- 
portation business,  and  let  them  go  on 
and  do  the  best  job  they  can;  I  think 
that  is  what  you  ought  to  do." 

We  in  Canadian  railways  have  been 
encouraged  by  Transport  Minister 
Lang's  comments  and  the  actions  that 
are  flowing   from   his   policies. 

I  hope  U.S.  railroaders  will  receive 
similar  support  from  their  government 
leaders. 

President  Dennis:  Gentlemen,  I'm 
sure  you  see  the  close  parallel  of  prob- 
lems that  exist  between  some  U.S.  rail- 
roads and  the  Canadian  lines.  Thank 
you,  Mr.  Hansen,  for  taking  the  time 
to  be  with  us  today,  and  for  your  very 
timely  and  pertinent  message.  You  are 
most  welcome  to  remain  for  any  or  all 
the  balance  of  this  program.  If  your 
busy  schedule  will  not  permit,  how- 
ever, feel  free  to  leave  at  any  time  if 
you   must. 

I  will  now  turn  the  rostrum  over  to 
Mr.   Williams. 

UntroducHon  of  Carl  Winters 

President  Williams:  The  Bridge  and 
Building  group  gets  the  most  exercise, 
the  way  they  set  this  rostrum  up. 

Our  next  speaker,  by  his  own  admis- 
sion, is  an  Indiana  farm  boy.  He  really 
won't  need  an  introduction  to  many  of 
you  since  this  is  the  fourth  time  that  we 
will  be  honored  with  his  inspirational 
talks. 

He  was  a  Baptist  minister  for  over 
30  years  having  headed  the  1st  Baptist 
Church   in  Oak  Park,   Illinois. 

While  he  was  a  minister  in  Michigan, 
he  was  appointed  Chairman  of  the  Mich- 
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igan  Crime  Commission.  Later  in  Chi- 
cago he  served  as  Chairman  of  the  Skid 
Row  Commission.  It  was  in  this  latter 
position  that  he  became  acquainted 
with   railroaders.   (Laughter) 

He  has  traveled  around  the  world 
many  times  on  assignments  dealing  with 
crime  prevention  and  criminal  rehabili- 


tation. 

He's  been  listed  in  Who's  Who  since 
1959.  He  has  devoted  his  full  time  to 
writing,  lecturing  and  traveling  assign- 
ments. 

Now,  with  considerable  pleasure  J 
present  to  you  the  distinguished  Dr. 
Carl  S.   Winters.   (Applause) 


By  DR.  CARL  S.  WINTERS 


Mr.  Chairman,  Mr.  Hansen  and  very 
distinguished  platform   guests: 

I  wasn't  going  to  make  any  mention 
of  railroading  and  skid  row,  but  since 
I  heard  about  some  of  you  boys  last 
night  it  reminded  me  of  when  I  was  a 
minister,  I  had  so  many  members  of  mv 
congregation  who  spent  all  night  sow- 
ing their  wild  oats  and  then  would  come 
to  me  and  pray  for  a  crop  failure. 

I'm  delighted  to  be  back  with  you. 
You  know,  I've  learned  a  lot  from  you 
people.  Two  years  ago  when  I  was  here 
one  of  your  railroad  men  gave  me  a 
little  verse  that  may  be  repeated.  He 
said: 

"I'm  not  allowed  to  run  the  train, 
The  whistle  I  cannot  blow; 
I'm  not  allowed  to  say — 
How  far  the  railroad  cars  can  go. 

I'm  not  allowed  to  blow  off  steam — 
Or  even  clang  the  bell; 
But  let  that  damned  train  jump  the  track 
And.  see  who  catches  hell!" 

It  seemed  to  be  as  I  listened  to  Mr. 
Hansen,  you  have  problems,  still  have 
problems.  It  may  be  two  years  since  I 
was    here   with   you   but   we   still   have 
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confusion,  we  still  have  the  governmen- 
tal problems,  we  have  personal  prob- 
lems. 

Do  you  recall  the  times  in  history 
when  they  were  just  coming  onto  the 
excited  scene  of  railroads?  Even  in  the 
literary  world,  people  were  amazed. 
Ralph  Waldo  Emerson  was  so  thrilled 
about  railroads,  but  Henrv  Thoreau 
wasn't.  And  when  Ralph  scolded  Henry 
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for  not  being  excited  about  it,  he  said, 
"Railroads  don't  make  the  world  anv 
better  unless  good  people  ride  them. 
Otherwise,  it's  just  meanness  going 
faster." 

Well,  the  battle  still  goes  on.  In  this 
little  Ohio  town,  when  the  railroads 
first  started  going  through  thev  ha.l 
quite  a  problem  of  traffic.  There  was  a 
little  town  where  there  was  a  track  that 
took  them  one  way  and  another  took 
them  the  opposite  way  and  they  had  a 
law,  you  see,  you  couldn't  go  faster  than 
15  miles  an  hour  because  it  would  hurl, 
as  the  minutes  of  the  meeting  said, 
"Hurl  your  eternal  soul  into  hell,"  if 
you  went  over  15  miles  an  hour.  And 
they  proved  it  was  impossible.  And  with 
the  problem  of  getting  these  trains 
through  the  little  town  going  in  oppo- 
site directions  cause  them  to  pass  this 
law — "When  two  trains  are  approach- 
ing each  other  from  opposite  directions, 
they  shall  both  stop  a  quarter  of  a  mile 
away  and  neither  shall  move  until  the 
other  has  passed."   (Laughter) 

So,  as  I  listened  to  Mr.  Hansen  to- 
day, I  thought,  "Well,  we  still  have  con- 
fusion and  we  still  have  conflicting  or- 
ders and  we  still  have  our  problems. 

Well,  gentlemen,  I  can't  talk  to  vou 
about  railroading  really,  although  it's 
one  of  those  great  things  I  put  some 
taxes  in  because  we  in  the  United 
States  are  also  in  financial  trouble  with 
automobiles. 

There  are  two  things  in  the  world  I 
don't  mind  paying  taxes  for.  One  is 
good  highways  and  railroad  and  the 
other  is  good  schools — and,  believe  me, 
I  pay  taxes  for  them.  I  bought  a  home 
in  Oak  Park  16  years  ago  and  my  taxes 
out  there  at  that  time  were  SI 600.  I 
got  my  bill  the  other  day  and  thev  are 
$4100— in  16  years. 

Government  regulation 

And  when  we  hear  of  great  indus- 
tries, when  we  hear  of  the  whole  setup 
of  what  Mr.  Hansen  just  talked  to  us 
about  today,  some  of  the  trends,  some 
of   the   problem,    some   of   the   lacks    of 


control,  I  could  say  something  about  it 
automobile-wise,  but  I  don't  want  to 
because  somebody  in  General  Motors 
might   hear   about   it. 

Yet  we  are  in  dictatorial  problems  in 
automobiles,  on  energy,  which  is  an  im- 
portant matter,  on  size.  I  think  General 
Motors  has  probablv  just  committed  a 
$300  million  error,  on  styling,  because 
of  brow-beating  from  governmental 
agencies.  Which  causes  me  to  say  what 
I  seem  to  feel  a  bit  in  Mr.  Hansen's 
wonderful  address,  that  somehow  we're 
coming  to  a  point  when  we've  got  to 
have  masters  running  our  own  busi- 
ness, not  elected  officials  totally  ignor- 
ant in  our  field  dictating  our  own  busi- 
ness. I  think  this  is  a  problem  both  in 
the  United  States  and  in  Canada. 

I  love  my  country,  and  I  always  think 
of  mv  country,  Mr.  Hansen,  as  Canada, 
too.  I  was  lecturing  at  Toronto  and  Ot- 
tawa yesterday  and  I  can't  separate  the 
two  great  countries  except  that  I  am  the 
No.  1  propagandist  for  the  development 
of  Canada.  Here  you  have  the  second 
biggest  country  in  the  world,  with  only 
23  or  24  million  people  in  a  kind  of 
riches  that  is  mind-boggling.  And  I  just 
hope  for  them,  as  I  hope  for  my  good, 
loved  land,  that  you  can  solve  your  col- 
ossal  problems. 

I    suppose    you    have    confusion    up 
there    even   among    government  men.    I 
was   in  Earl   Butz'   office  not  long   ago. 
I  took  over  Earl's  work  in  General  Mo- 
tors when  he  went  in  there.   It  sort  of 
reflected  our  government  confusion.  On 
his  desk  was  this: 
"Which  way  did  they  go? 
How  many  were  there? 
How   fast  were  thev  traveling? 
I've  got  to  find  them,  I'm  their  leader." 

I  got  off  mv  plane  the  other  day  in 
Atlanta  and  was  going  downtown  to 
the  tallest  hotel  in  the  world,  which  is 
in  Atlanta,  not  Chicago,  and  here  was 
a  fellow  pulling  a  big  trailer  in  front 
of  me,  and  on  the  back  end  of  it  was 
this  sign — "Don't  follow   me — I'm  lost." 

And  I  thought,  well,  in  this  crazy, 
cockeyed  world  we  have  to  face  a  lot 
of   these   problems. 
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Today,  of  course,  I  can't  talk  to  you 
about  railroads.  I  can  talk  about  some- 
thing that's  more  important,  however, 
and  that's  you  and  I've  called  it,  "Cre- 
ate Your  Own  Tomorrow." 

This  is  a  kind  of  a  down-beat  time. 
One  of  the  most  delightful  stories  I 
like  about  our  town  and  our  time  is 
this  one. 

A  mother  came  in  one  Sunday  morn- 
ing and  said  to  her  son,  "Get  up,  Jimmv, 
you've  got  to  go  to  church." 

Ho  said,  "I  don't  want  to  go  to 
church.  I  don't  like  the  official  Board." 

She  said,  "That  doesn't  make  any 
difference,  Jimmy,  you've  got  to  go  to 
church." 

He  said,  "I  don't  like  the  choir.  They 
sing  off  key." 

She  said,  "Jimmy,  now  you  get  up 
and  go  to  church." 

He  said,  "I  don't  like  the  Sunday 
School  kids.  They  have  no  respect." 

She  said,  "Jimmy,  now  you  get  up 
and  go  to  church — you're  41  years  old, 
and  you're  the  minister." 

And,  so,  when  we  get  a  little  kind  of 
discouraged  about  our  individual  prob- 
lems, I've  just  finished  my  second  year 
and  now  have  been  deposed,  as  the 
National  President  of  the  Speakers  of 
America.  And,  of  course,  we  platform 
men  are  a  nuisance  sometimes.  We  can 
be  so  dry,  and  especially  preachers. 

I  used  to  have  a  teacher  who  said,  in 
mv  divinity  school,  "If  the  congregation 
goes   to   sleep,   wake   up   the  preacher." 

Another  one  said,  "A  Minister  is  a 
man  who  talks  in  other  people's  sleep." 

And  one  of  the  stories  I  told  Paul 
Harvey — and  you  may  have  heard  him 
repeat  it  the  other  day — I  was  having  a 
baptism  and  Paul  was  supposed  to  be 
there  as  a  guest  and  his  Lear  jet  was 
late.  So  I  waited,  and  I  told  him  my 
story  and  he  repeated  it.  But  I  love  it. 

The  Minister  on  Saturday  afternoon 
was  putting  names  over  the  altar  up  in 
front  of  the  church.  Jimmy,  the  little 
6-vear-old,  was  watching  his  Minister 
in  great  curiosity  about  what  he  was 
putting  up  there.  And  finally  he  said, 
"Beverend  Jones,  who  are  those  people 


whose    names    you're    putting    over   the 
altar?" 

And  the  Beverend  Mr.  Jones  said, 
"Jimmy  those  are  the  names  of  the  peo- 
ple who  died  in  the  service." 

Jimmy  said,  "Which  service,  the  9:30 
or   the   eleven   o'clock?" 

Well,  I  didn't  come  here  to  tell  you 
stories,  really.  I  came  here  to  share 
with  you  something  which  I  think  is  of 
vital  importance.  And  let  me  begin  with 
the  theme  that  Mr.  Hansen  said  and 
used.  This  is  no  time  for  amateurs. 
We've  just  had  Olympics  up  in  your 
lovely  land.  I've  been  reading  two 
great  books  recently  of  great  coaches. 
One,  Johnny  Wooten,  who  was  a  neigh- 
bor of  mine  down  in  Indiana,  growing 
up  when  I  was  a  Minister  down  there, 
only  six  miles  away.  And  the  other, 
Vince  Lombardi.  And  I  got  to  thinking 
about  one  of  my  fellow  lecturers,  Art 
Holtz,  if  you  ever  get  a  chance  to  hear 
him.  He's  an  umpire  in  the  NFL.  One 
night  he  was  showing  some  of  his  ath- 
letic pictures,  and  a  lovely  lady  watched 
the  hitting  in  football  and  was  a  little 
squeamish  about  it,  and  at  the  end  of 
the  pictures  she  said,  thinking  of  the 
cruelty  of  the  battle  of  football,  "I  wish 
football  was  more  like  life."  And  Art 
Holtz  looked  at  her  and  said,  "I  wish 
life  was  more  like  football.  A  hitting — 
it's   not  the   contacting." 

He  had  this  in  mind.  Somebody 
asked  Vince  Lombardi,  what  did  he  do 
that  made  him  a  great  victor  on  the 
football  team  field  with  his  men.  What 
does  he  do?  Somebody  said,  "He  does 
the  same  things  other  men  do,  but  he 
does  it  better." 

It  was  Bart  Starr  who  said,  "All  he 
expected  of  us  was  perfection." 

And.  Lombardi  said,  "Football  is  a 
game  of  inches." 

Why  should  anybody  be  so  crazy  as 
to  care  about  a  minute  thing  like  an 
inch?  Well,  an  inch,  if  you've  seem  them 
measure  out  on  the  field,  makes  a  differ- 
ence of  whether  you  get  another  chance 
of  several  more  downs.  He  taught  them 
the  second  effort. 

I  wish  we  could  get  into  industry,  and 
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into  the  business  world,  this  sense  of 
perfection.  As  a  clergyman,  I  read  my 
Bible  and  I  read  the  Alpine  peak  of  eth- 
ical insight  in  the  Sermon  on  the  Mount, 
when  it  says,  "You  must  have  absolute 
love,  absolute  honesty,  absolute  purity, 
an  absolute  loyalty,"  and  then  it  comes 
to  the  end  of  that  great  spiritual  insight 
and  says,  "Be  ye  therefore  perfect  as 
your   Father  in   Heaven   is  perfect." 

We  must  hev2  masters 

Now  the  thing  that  comes  to  my  mind 
after  listening  to  Mr.  Hansen  is,  in  all 
the  industrial  world  where  we  struggle 
to  make  both  ends  meet — and  then,  as 
somebody  said,  somebody  moves  one 
of  the  ends — but  in  the  entire  economic 
world  in  that  struggle,  we  have  to  have 
masters,  we  have  to  have  geniuses  in 
the  field  to  untangle  the  stupid,  self- 
defeating  headlocks  in  the  industrial 
and  government  world  today. 

We  can  thank  God  for  our  great  gov- 
ernments but  each  one  must  have  an 
expertise  in  a  given  field. 

Taxes  are  not  new.  They  were  grum- 
bling about  the  taxes  in  the  days  of  the 
founding  of  this  nation  200  years  ago, 
and  one  day  when  someone  had  jumped 
all  over  old  Ben  Franklin  about  it,  he 
said,  this:  "Taxes  indeed  are  heavy,  but 
if  those  levied  upon  us  by  the  govern- 
ment were  all  we  had  to  pay,  we  might 
easier  pay  them.  But  we  are  taxed  twice 
as  much  by  our  idleness,  three  times 
as  much  by  our  folly,  and  four  times  as 
much  by  our  sins." 

He  wasn't  denying  the  problem  but 
he  was  coming  back  to  those  people  200 
years  ago  and  saying,  "You  answer  this 
outward  problem  by  an  inward  devel- 
opment." 

This  is  no  time  for  amateurs  in  the 
athletic  field,  in  the  field  of  competition 
or  in  the  field  of  the  magnificent  busi- 
ness in  which  you  men  are  involved. 

I  opened  the  500-mile  races  four  years 
ago  and  it  was  a  fantastic  thing  to  me 
to  see  in  this  most  grilling;,  challenging, 
dangerous  but  skillful  event  of  all  ath- 
letics in  the  world.  And  the  winner  won 


— 500  miles  of  grueling  drive — and  the 
winner  won  by  three  seconds.  Isn't  that 
fantastic?  They  are  skilled,  they  are  ex- 
perts. Well,  you  can  win  or  lose. 

I  like  that,  Mr.  Hansen.  Remind  me 
to  raise  your  salary! 

Now,  on  that,  let  me  sav  here,  you 
see,  you  and  I  today  as  fellow  Ameri- 
cans, as  fellow  citizens,  as  human  be- 
ings, which  is  the  only  area  in  which  I 
have  any  expertise  at  all.  There  are  two 
things  we  need  very,  very  badly.  Be- 
cause tomorrow  when  you  go  back  to 
work  you  are  a  railroader,  you  are  a 
bridge  builder,  you  are  a  highway  work- 
er. Yesterday,  circling  the  beautiful  city 
Oi  Toronto  and  going  on  to  Ottawa,  we 
backed  up  on  the  highways  out  there. 

Well,  now,  I  knew  it  was  a  great, 
new,  fine,  four-lane  highway  going  in 
each  direction  and  we  got  all  backed 
up  for  a  half  hour.  Why?  Because  a  guy 
had.  stopped  at  a  liquor  joint  and  had 
four  drinks  and  he  turned  his  truck  over 
right  square  in  the  middle  of  the  high- 
way. You  see,  the  trouble  was  not  the 
highway — it  was  a  beautiful  highway — 
the  problem  was  the  man,  the  human 
being. 

Isn't  that  our  story?  There  are  two 
things  we  need.  Each  one  of  us  needs 
to  succeed  in  this  world  of  ours  and  be 
an  expert,  not  an  amateur.  We  need  a 
philosophy  of  life  and  we  need  a  re- 
ligion of  life:  Catholic,  Protestant,  Jew. 
The  two  of  them  make  the  difference 
in  what  kind  of  person  we  are,  an  ama- 
teur or  an  expert. 

I  think  I  told  you  two  years  ago 
about  a  little  girl,  Fanny  Crosby,  who 
was  totally  blind  and  whose  church 
was  having  a  bazaar  and  everyone  was 
to  give  something.  And  this  little  8- 
year-old  girl  had  nothing  to  give.  She 
decided  she  would  write  a  little  verse 
about  her  philosophy  as  a  blind  girl 
and.  sell  that,  and  the  little  verse  she 
wrote   was   this : 

"Oh,   what  a  happy   soul  am   I 
Although    I   cannot   see. 
I   am  determined  in  this  world 
Contented   I   will   be. 
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How  many  blessings  I  enjoy 
That  other  people   don't, 
To  weep  and  sigh  because  I'm  blind 
I  cannot  and  I  won't." 

Now  this  was  her  philosophy — this 
was  her  tongh  little  will.  She  wrote  150 
beautiful  religious  songs  that  you  will 
find  in  your  song  books  on  Sunday 
morning.  And  in  that  she  summed  up 
her  religion  in  which  it  says:  "All  the 
way,  my  Savior  leads  me.  What  have  I 
to  ask  beside?  Can  I  doubt  His  tender 
mercv,  who  through  life  has  been  mv 
guide?" 

Now  I  know  you  may  not  see  the 
direct  connection  between  that  job  you 
are  doing  and  your  religion.  But  it  is 
an  interesting  thing  to  me  that  Vince 
Lombardi  never  once  went  out  even 
to  practice  his  boys  without  stopping 
at  his  Catholic  Church  and  getting  on 
his  knees,  and  then  going  out  there  to 
drill  his  men.  There  is  a  connection 
with  what  we  believe  and  what  we  are, 
and  what  we  do. 

I  am  Chaplain  of  2,000  Hoosiers  who 
think  they  run  this  town.  And  one 
night  a  year  they  do.  They  go  over  to 
the  Hilton  Hotel  and  what  happens  to 
Chicago  that  night  shouldn't  happen. 

We  have  a  beautiful  old  poet  who 
used  to  live.  His  name  is  James  Whit- 
comb  Riley.  His  philosophy  for  us  good 
natured  Hoosiers  was   in  this: 

"Oh,  the  world  is   a  curious   compound 
With  its  honev  and  its  gall 
With  its  cares  and  bitter  crosses, 
But  a  good  world,  after  all. 

And  a  good  God  must  have  made  it, 
Leastwise  that's  what  I  say 
When  a  hand  is  on  my  shoulder, 
In  a  friendly  sort  of  way." 

This  was  the  human  philosophy  of 
James  Whitcomb  Riley,  but  did  you 
ever  realize  that  this  old  poet  who 
wrote  "Aunt  Marys"  and  all  the  rest  of 
those  simple  country  poems,  wrote  the 
most  beautiful  prayer  that  ever  was 
used,  outside  of  the  Bible,  and  it's  called. 


"The  Prayer  Perfect."  And  that  prayer 
is  sung,  and  it  says: 

"Dear  Lord,  kind  Lord,   gracious  Lord, 

I  pray 
Thou  wilt  look  on   all  I  love   tenderly, 

today. 
Weed  their  hearts  of  weariness 
Scatter    every    care    down    a    wake    of 

angel,  wings 
Winnowing  the  air. 
And  with  all  the  sorrowing,   O,   release 

this   day 
Around    thern    the    good    love,    for    all 

mankind 

I  pray." 

What  I  am  saying,  gentlemen,  is  this. 
You.  men  walk  in  the  midst  of  confu- 
sion, crime,  even,  you  men  walk  and 
carry  loads  that  are  uncarryable,  and 
you  see  the  most  important  thing  you 
take  into  anv  one  of  those  situations  in 
yourself,  a  thinking  brain,  a  believing 
hear:,   a   skilled,  hand. 

Problems  solved  with  patience 

I  don't  mean  to  preach  a  sermon  to 
you  fellows  but  I  do  mean  to  say  this, 
we  in  our  Bicentennial  and  you  in  Can- 
ada with  the  increase  of  every  day,  we 
all  face  each  day  problems  that  will  be 
solved  according  to  the  problem  solver. 
And  there  are  things  you  can't  settle 
because  maybe  the  government  settles 
them.  But  in  most  cases  you  are  de- 
cisive. And  you  need  to  bring  to  it  pa- 
tience. 

Somebody  said,  "Patience  is  idling 
your  motor  when  you  feel  like  blowing 
your  top."  You  need  to  bring  to  it  per- 
spective. 

I  dedicated  the  London  Bridge  out 
at  Lake  Havasu  Citv  a  few  years  ago. 
When  introducing  the  man  who  bought 
the  bridge  for  $3  million  and  then  sold 
it  for  $3  million  more  dollars  and  then 
paid  for  it  in  one  vear,  because  the  gov- 
ernment wasn't  interfering,  Lome  Green 
introduced  Mr.  McCulloch,  who  had 
done  this  very  interesting  affair.  He 
said,  "I  have  always  noticed  about  Mr. 
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McCulloch  two  things.  He's  so  rich,  he's 
sending  Howard  Hughes  CARE  pack- 
ages." Well,  I  don't  know  whether  he 
was  or  not.  He  said,  "I've  noticed  this, 
when  a  man  sees  the  invisible  he 
achieves   the   impossible." 

You  have  to  be  perspective.  I  have 
31  murderers  parolled  to  me  and  they 
get  impatient.  I  sometimes  sav  to  these 
bovs,  "It  takes  long-range  dreams  to 
overcome  short-range  frustrations.  You 
brought  upon  yourself  double  problems, 
so,  lengthen  your  look." 

And  then  we  need  to  have  persis- 
tence. I  never  saw  Babe  Ruth  but  once. 
I  was  veiy  young  and  he  was  very  fa- 
mous. Everyone  was  excited  because 
"Old  Babe"  had  become  the  Home  Run 
King  of  the  world.  And  the  newspapers 
were  interviewing  him  and  he  chuckled 
happily  to  himself.  He  said,  "Isn't  it  in- 
teresting?" He  said,  "I  am  the  Home 
Run  King  of  the  world  but,"  he  said, 
"nobody  ever  asked  me  how  many  times 
I  fanned  out." 

And  one  of  the  men  said,  "How  manv 
times  have  you  fanned  out,   Babe?" 

He  said,  "Well,  in  the  bush  leagues 
and  in  the  big  leagues,  all  together,  I've 
knocked  851  home  runs,  and  I've  fanned 
out   1,339  times." 

And  the  amazed,  man  said,  "What's 
the  secret  of  your  success?" 

He  said,  "The  secret  of  my  success 
is  this.  It's  the  same  as  the  secret  of 
success  anywhere  else  in  the  world.  Just 
keep  coming  up  to  bat  and  keep  swing- 
ing." 

Now  that's  not  verv  comforting  but 
that  is  a  principle  of  life. 
May  I  close  by  this. 
You're  roadmasters,  bridge  builder::, 
and  I  like  that  word  "master."  I  think 
after  making  the  widest  cycle  of  insane 
permissiveness  and  colossal  confusion 
that  we've  ever  made  in  America  in  per- 
sonal, life,  I  think  it  is  time  to  get  back 
to  the  Masters.  And  I  want  to  close 
with  an  illustration  about  one  old,  pret- 
ty well  known,  old-time  Illinois  citizen 
named    Abe    Lincoln. 

When  Abe  was  President  of  the 
United.    States   he   had   more   confusion, 


more  hatred,  more  viciousness,  with  the 
newspapers  writing  everything  thev 
could,  think  of.  Things  were  so  bad  in 
the  Civil  War  that  one  night  a  Repub- 
lican committee  waited  on  him  all  night 
to  demand  his  resignation  as  President 
of  the  United.  States.  Lincoln  had  a 
habit  which  all  of  us  could  learn  about 
the  confusion  and  problems  of  life.  He 
had  three  things  that  he  always  did  to 
hold  himself  up. 

One  was,  he  read,  and  the  big  book 
he  read  was  the  Bible. 

The  other  was  he  prayed.  Somebody 
has  said,  "Prayer  is  the  golden  river  at 
whose  brink  some  die  of  thirst  and  oth- 
ers kneel  and  drink." 

Then,  when,  he  got  up  from  reading 
and.  praying,  he  acted.  And  that  night, 
all  night  long  those  angry  politicians 
had.  waited  downstairs  to  demand  his 
resignation.  And  the  next  morning,  Old 
Abe  went  down  and  faced  those  angry 
men,  and  said,  "I  am  Master.  Go  back 
and  tell  the  Senate  that  I  am  Master." 

Well,  gentlemen,  in  our  daily  prob- 
lems,  in  the  great  struggle  of  building 
the  greatest  civilization  man  has  ever 
known,  in  Canada  and  in  the  United 
States,  where  we  have  the  greatest  free- 
doms that  have  given  us  the  finest  abil- 
ities, the  greatest  attributes  and  the 
finest  dreams  of  history,  in  these  two 
great  countries  of  ours,  where  our  eco- 
nomic system  has  given  us  the  finest 
product::  for  the  widest  distribution, 
paying  the  highest  wages  and  getting 
the  most  fantastic  standard  of  living  his- 
tory has  ever  known,  in  this  country 
where  today  with  all  our  problems  we 
have  power  enough  that  you  and  I  are 
the  best  fed,  the  best  housed,  the  best 
clothed  and  the  best  educated  people 
of  the  world.  In  the  United  States, 
where  even  those  who  are  on  welfare 
are  in  the  upper  4%  of  the  income  of 
the  whole  world,  we  need  to  be  Mas- 
ters again. 

It's  been  good  to  be  back  with  you. 
I  wish  you  the  best  of  luck  solving  your 
big  problems.  Remember  this,  you  have 
problems,  gentlemen,  but  the  thing  I 
have  tried  to  say  to  you  is  this,  you've 
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got  power — and  you  are  the  power. 
Thank  you  very  much.  (Applause) 

President  Williams:  Thank  you  for 
sharing  your  inspirational  thoughts  with 
us,  Dr.  Winters. 

I  understand  you  have  a  speaking 
engagement  in  Denver  tonight,  so 
please  fell  free  to  leave  whenever  you 
wish. 

I  will  now  turn  the  podium  back  to 
President  Dennis. 

Introduction  of  Maj.  Gen. 
K.  T.  Sawyer 

President  Dennis:   Thank  you,   Jack. 

Our  next  speaker  is  Director  of  the 
Northeast  Corridor  Project  Office  of  the 
Federal    Railway    Administration. 

This  office  was  established  to  imple- 
ment the  one  and  three-quarter  billion 
dollar  passenger  service  improvement 
program  scheduled  for  the  road  be- 
tween Washington  and  Boston.  The  5- 
year  project  is  designed  to  upgrade 
tracks,  rebuild  bridges,  modernize  and 
extend  the  electrification  and  restore 
railroad  stations  in  the  corridor. 

As  Director  of  the  office,  our  speaker 
will  coordinate  the  rail  rehabilitation 
program   with   Amtrak. 

Prior  to  his  FRA  appointment  our 
speaker,  who  retired  from  the  Army  in 
1974,  was  a  Senior  Project  Manager  for 
the  Ralph  M.  Parsons  Company,  an  in- 


ternational engineering  and  construction 
firm  of  Pasadena,  California. 

His  military  career  included  the  post 
of  district  engineer  for  Alaska,  comman- 
der of  the  Port  Construction  Group  in 
Qui    Nhon,    South   Viet   Nam. 

He  was  administrator  for  a  $1.5  mil- 
lion dollar  federal,  civil  works  and  real 
estate  and  military  construction  pro- 
grams in  five  Pacific  northwest  states. 

A  native  of  Menominee,  Michigan, 
our  next  speaker  attended  the  Univer- 
sity of  Michigan  and  received  his  Bach- 
elor of  Science  from  the  U.S.  Military 
Academy  at  West  Point  in   1943. 

He  earned  a  Master's  Degree  in  Civil 
Engineering  from  the  State  University 
of  Iowa  in  1948. 

He  graduated  from  the  Command 
and  General  Staff  Collee  in  1956,  and 
U.S.  Army  War  College  in  1960. 

In  1968  he  was  the  recipient  of  the 
Wheeler  Medal  for  Outstanding  Engi- 
neer in  the  Corps. 

Throughout  his  career,  he  also  was 
awarded  a  career  Medal  of  Merit,  the 
Purple  Heart,  Silver  Star,  Bronze  Star, 
Air  Medal,  Commendation  Medal  and 
the   Distinguished   Service   Medal. 

Now  speaking  on  the  subject,  "Our 
Plans  for  Upgrading  the  Northeast  Cor- 
ridor," it  is  my  very  great  pleasure  to 
introduce  Major  General  Kenneth  Saw- 
yer. (Applause) 
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Ks^neth  T.  Sawyer 

Thank  you.  I  don't  know  where  you 
got  all  that,  but  it  sounds  familiar. 

I.  Introduction 

Thank  you  for  the  opportunity  to 
describe  the  Northeast  Corridor  Im- 
provement Program  and  to  discuss  the 
arrangements  being  made  to  implement 
it.  This  view  of  the  Corridor  at  Provi- 
dence, R.I.,  indicates  the  scope  of  our 
task  in  making  this  route  suitable  for 
high-speed,  electrified  vehicles. 

The  4-R  Act,  passed  by  the  Congress 
ii  February  1976,  made  possible  ihe 
f'rst  comprehensive  railroad  project  un- 
dertaken in  the  United  States  in  many 
years.  Significantly,  our  work  must  be 
accomplished  while  Amtrak,  commuter, 
and  ConRail  trains,  about  100  per  day 
i  1  number,  continue  to  operate. 

II.  Development 

The  Northeast  Corridor  Improvement 
Program  is  presently  limited  by  law  to 
the  spine  system  which  is  illustrated  on 
this  strip  map.  The  main-line  route  was 


the  property  of  the  Penn  Central  Trans- 
portation Company's  passenger  opera- 
tions. Following  conveyance  to  ConRail, 
Amtrak  entered  into  an  agreement  to 
purchase  the  Corridor  and  has  since  as- 
sumed responsibility  for  its  operation  and 
maintenance.  Our  project  specifically  ex- 
cepts such  branches  as  Philadelphia  to 
Harrisburg  or  Albany  to  New  York,  even 
though  these  routes  are  situated  within 
the  States  covered  by  the  Act. 

Extent-  of  project 

The  Corridor  extends  some  450  miles 
from  Washington  to  Roston  via  the  Hell 
Gate  Rridge  in  New  York  City.  Major 
intercity  stops  are:  Baltimore;  Washing- 
ton; Philadelphia;  Trenton;  Newark;  and 
New  York— Penn  Station.  North  of  New 
York,  stops  are  planned  for  Stamford; 
New  Haven;  New  London;  Providence 
and  Boston's  South  Station.  In  addition, 
stops  will  be  made  at  New  Carrollton, 
Md—  also  called  Beltway;  Metropark, 
South  of  Newark;  and  Station  128,  South 
of  Boston.  It  transits  eight  states  having 
a  population  of  40  million  people,  20%  of 
our  Nation's  land  area.  This  high  popu- 
lation density  of  1.000  people  square 
mile,  ard  its  linear  distribution  between 
the  Nation's  Capitol  and  the  major  edu- 
cational complex  at  the  Northeastern 
Terminal  suggests  a  similarity  to  the  sit- 
uation of  the  new  high-speed  Japanese 
National  Railroad  between  Tokyo  and 
Hakata,  as  well  as  to  high-speed  rail 
service  established  in   England. 

In  japan,  since  completion  of  the 
Tokyo-Osaka  Section  for  120-mph  train 
service  in  1984,  the  number  of  trains 
per  day  has  increased  from  60  to  225 
ard  the  number  of  riders  per  vear  from 
11  million  to  110  million.  This  Section 
is    wood    tie    on    ballast.    The    new   line 
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from  Osaka  to  Hakata  is  built  on  con- 
crete for  top  train  speeds  of  150  mph. 

For  the  Corridor,  we  project  (we 
think  conservatively)  an  increase  in  the 
number  of  intercity  passengers  from 
eight  million  in  1973  to  27  million  per 
year  in  1990.  Studies  have  shown  that 
the  rail-improvement  program  is  the 
most  economical  and  environmentally 
acceptable  solution  to  easing  the  prob- 
lems of  increasing  congestion  of  the  auto 
and  air  modes  in  the  Corridor. 

For  example,  the  Federal  Aviation  Ad- 
ministration projects  that  traffic  through 
the  six  major  air  terminals  in  the  Corri- 
dor will  increase  from  45  million  to  75 
million  passengers  by  1985.  The  fore- 
cast at  that  time  is  for  an  excess  in  use 
over  capacity  of  four  million  passengers 
at  New  York's  three  airports.  To  com- 
pete with  auto  and  air  for  a  larger  share 
of  this  expanding  market,  and  to  relieve 
some  of  the  anticipated  congestion,  our 
studies  show  that  time  is  a  primary  fac- 
tor and  passenger  fares  are  second  in  im- 
portance. 

The  Corridor  Rail  Improvement  is  on 
sound  ground  environmentally.  The  new 
land  area  required  for  Corridor  railroad 
improvement  totals  1350  acres.  In  con- 
trast, this  is  the  equivalent  of  only  19 
miles  of  modern  freeway.  The  new  air- 
port at  Dallas-Ft.  Worth  occupies  18,000 
acres.  Perhaps  of  even  greater  impor- 
tance is  the  fact  that  the  electrified  trains 
use  an  energv  source  free  of  dependence 
upon  oil.  We  will,  of  course,  have  our 
share  of  short-term  environmental  prob- 
lems during  construction  since  we  tra- 
verse an  area  of  considerable  historical 
importance  which  contains  substantial 
wetlands  and  navigable  rivers. 

Fast  train  schedules 

This  slide  identifies  the  major  goals  of 
the  program  authorized  by  the  1976 
Act.  We  are  to  achieve  by  Feb.  1981 
trip  times  of  2  hours  40  minutes  between 
Washington  and  New  York  City,  and  3 
hours  40  minutes  between  New  York 
City  and  Boston.  These  two  goals  tend  to 
lock-in  our  design  and  construction 
schedules.  In  addition,  total  cost  is  lim- 


ited to  $1.75  billion  in  Federal  funds. 

Th  Act  authorizes  the  use  of  $150 
million  in  Federal  funding  to  match  an 
equivalent  amount  in  State  funds  to  re- 
build the  non-operational  portions  of 
passenger  stations.  Thus,  the  total  pro- 
gram is  authorized  for  $1.9  billion. 
These  funds  will  be  used  to  tie-in  our 
intercity  improvements  program  with 
commuter  rail  service  improvements 
funded  jointly  by  Urban  Mass  Transit 
Administration  and  local  entities  or 
States. 

The  la  wrequires  that  our  program 
look  to  the  future.  Should  the  economic 
forecasts  made  in  our  studies  be  proved 
correct,  the  Congress  may  consider  addi- 
tional rail  improvements.  Such  addition- 
al work  could  involve:  upgrade  of  track, 
bridges,  and  electrification  of  branch 
lines;  segregation  of  freight  and  passen- 
ger services;  improved  passenger  ve- 
hicles; higher  speeds;  or  more  sophisti- 
cated control  systems.  We  are  obligated 
to  report  to  the  Congress  on  these  mat- 
ters at  the  end  of  two  vears  and  again 
after  six  years. 

An  additional  objective  is  to  ease  the 
high  levels  of  unemployment  which  ex- 
ist throughout  the  Region.  Further,  we 
intend  to  insure  that  small  and  minority 
businesses  participate  in  the  engineering, 
design,  construction,  and  procurement 
phases  of  our  program. 

The  Program  has  been  subdivided  in- 
to nine  subprograms.  The  first  four  ca- 
tegories relate  to  track  and  bridge  and 
equate  to  almost  one  half  of  the  total 
program  cost.  Probably  at  least  one-half 
of  this  cost  would  be  for  material.  The 
other  major  components  of  cost  are: 
Electrification  aid  signalling;  mainte- 
nance shops;  and,  stations.  All  matching 
funds  will  be  used  in  the  station  cate- 
gory. The  preliminary  cost  estimated  for 
each  element  is  reflected  on  the  slide.  A 
first  task  of  the  architect-engineer  firm 
we  are  presently  hiring  as  our  Program 
Manager  will  be  to  develop  a  final  total 
system  program  with  schedules  and 
costs  for  each  project.  In  preliminary 
planning,  we  have  identified  a  total  of 
about  400  projects  within  the  total  scope 
of  work. 
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To  obligate  $1.9  billion 

Our  funding  program  lines  up  as 
shown  on  this  slide.  We  expect  to  obli- 
gate the  $1.9  billion  bv  October  1980. 
Through  the  end  of  Feb.  1977  we  ex- 
pect to  obligate  the  first  $200  million  as 

follows: 

$90  M  on  Engineering   and    Design 
$70    M    on    Long-lead    Procurement, 

and  only 

$40     M     on     Construction,     primarily 

track  improvement. 

It  can  be  seen  that  the  substantial  al- 
locations of  funds  are  keyed  to  the  ten- 
tative program  schedule  which  I  will  il- 
lustrate on  the  next  slide. 

We  are  presently  negotiating  with  the 
joint  Venture  of  DeLeuw,  Cather/Par- 
sons  Associates  to  provide  engineering, 
design,  construction,  and  procurement 
Management  services. 

This  slide  indicates  that  our  systems 
engineering  planning  will  peak  in  Feb. 
77.  With  funding  provided  by  the  197 J, 
3R  Act,  engineering  through  concept 
level  has  been  nearly  completed.  We 
have  for  example,  preliminary  perform- 
ance standards  for  all  passenger  stations. 
Each  of  the  bridges  has  been  studied 
and  preliminary  concepts  developed  for 
repair,  strengthening,  or  replacement. 
Track  charts  are  complete  for  the  entire 
route.  Grade  crossing  alternatives  have 
been  examined.  The  remaining  major  en- 
gineering tasks  are  the  final  development 
of  a  program  master  schedule  and  sys- 
tem performance  specifications.  While 
we  intend  to  push  the  state-of-the-art, 
the  Schedule  requires  that  we  limit  our 
engineering  concepts  to  existing  tech- 
nology. 

As  vou  see,  most  detailed  design  will 
be  completed  in  early  Feb.  78. 

Construction  will  commence  in  earn- 
est in  Feb.  78  as  design  is  completed. 
We  intend  to  work  from  multiple  loca- 
tions in  Washington,  Philadelphia,  New 
York  City,  New  Haven,  and  Boston  to 
assure  completion  of  construction  in  40 
months. 

On  this  slide,  the  nine  subprograms 
are  displayed  in  the  left  column  and  their 
costs,  totalling  $1.9  billion  are  shown  in 


the  right-hand  column.  The  work  is  then 
broken  down  bv  States.  The  largest 
amounts  will  be  spent  in  Connecticut 
and  Maryland  where  substantial  seg- 
ments of  the  route  are  located. 

The  Program  will  have  only  a  slight 
impact  on  the  labor  market  during  Feb. 
76;  however,  our  plan  shows  a  signifi- 
cant manpower  requirement  commenc- 
ing in  Feb.  77  which  peaks  at  the  15,000 
level  in  Feb.  79.  All  eight  states  will 
benefit  substantially  from  the  project. 
We  plan  to  work  through  Amtrak  to 
develop  an  appropriate  individual  train- 
ing program  both  for  the  period  of  con- 
struction as  well  as  for  subsequent  op- 
erations and  maintenance. 

The  Secretary  has  delegated  to  the 
Administrator,  FRA,  responsibility  for 
implementing  the  Program.  Mr.  Hall  has 
organized  the  Northeast  Corridor  Proj- 
ect Office,  dedicated  solelv  to  this  Pro- 
gram. We  have  reached  an  agreement 
with  the  Federal  Highwav  Administra- 
tion to  provide  about  35  engineers  for 
our  staff.  Additional  engineers,  in  disci- 
plines not  usually  found  within  the  De- 
partment of  Transportation,  are  being 
hired  by  contract  to  augment  our  staff. 
We  plan  to  avoid  build-up  of  a  large  en- 
gineering/construction staff  in  either 
FRA  or  Amtrak. 

We  expect  to  have  our  Architect-En- 
gineer under  contract  in  late  September. 
It  appears  that  DCP  will  be  successful. 
It  is  planned  that  thev  subcontract  most 
detailed  design  using  standard  Federal 
procurement  practices. 

Amtrak  has  large  role 

A  contract  with  Amtrak  has  been 
signed  which  casts  Amtrak  in  a  dual 
role.  As  systems  operator  and  maintainer, 
Amtrak  will  participate  in  program  and 
project  development  and  in  construction 
oversight,  testing,  and  acceptance.  As 
systems  operator,  Amtrak  will  manage  all 
construction  which  would  disrupt  train 
service  or  which  requires  close  coordina- 
tion with  operations  for  reasons  of  safe- 
ty. This  work  would  include  track  im- 
provemennt,  some  bridges,  fencing,  elec- 
trification, signalling,  and  stations. 
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Other  work  will  be  contracted  by  the 
Northeast  Corridor  Project  Office  with 
construction  contractors . 

A  significant  portion  of  the  improve- 
ment program  is  aimed  simply  at  elim- 
inating the  backlogs  of  deferred  main- 
tenance. This  backlog  has  contributed  to 
the  deterioration  of  reliable  service. 

We  must  improve  about  1,300  miles 
of  track.  Cleaning  ballast  is  needed  on 
900  miles.  We  will  replace  ties  and  in- 
stall continuously  welded  rail  on  420 
miles.  Subgrade  must  be  stabilized  in 
certain  areas.  Brushing  and  drainage 
work  will  be  accomplished  on  125  miles. 
Alignment  and  surfacing  is  necessary  on 
more  than  800  miles. 

Some  770  of  the  855  bridges  on  the 
Corridor  must  be  repaired,  strengthened, 
or  replaced.  One-hundred  ninety  bridges 
were  constructed  prior  to  1895,  and  80% 
of  these  must  be  replaced.  One  half  were 
built  between  1895  and  1920  and  must 
be  strengthened.  Nearly  all  bridges  re- 
quire some  rehabilitation.  Since  the 
route  crosses  a  number  of  important 
navigable  rivers  we  must  upgrade  some 
substantial  lift-span  bridges.  Interesting- 
ly, manv  of  the  present  wetlands  were 
created  when  the  railroad  embankments 
were  built.  Today  we  must  exercise 
great  care  to  avoid  impacting  adversely 
on  these  wetlands. 

Four  badly  neglected  tunnels  must  be 
reworked  at  Baltimore  and  New  York 
City  to  increase  clearance  for  25  KV 
electrification  and  to  install  new  con- 
crete roadbed. 

Major  work  at  15  stations 

We  will  upgrade  15  principal  passen- 
ger stations  to  provide  sound  structures, 
platforms,  canopies,  escalators,  air-con- 
ditioning, and  utilities  and  adequate 
parking  and  access,  everal  of  the  stations 
as  Union  Station,  D.C.,  shown  on  this 
slide  are  national  landmarks.  Other  sta- 
tions, such  as  Newark,  are  well-built 
structures  requiring  extensive  rehabili- 
tation. 

A  few,  such  as  this  station  at  Now 
London  are  quite  small. 


Three  stations— basicallv  commuter 
stops— as  this  one  at  Metropark  in  New 
Jersey  will  be  built  from  scratch. 

The  concept  for  these  new  designs  is 
shown  on  the  slide.  The  concourse  is  at 
track  level;  access  for  passengers  from 
below;  with  high-rise  parking  facilities 
and  elevated  pedestrian  bridges  leading 
to  the  concourse.  These  designs  mav 
prove  to  be  useful  for  similar  stations 
elsewhere. 

Perhaps  I  can  best  illustrate  the  char- 
acter of  the  track  and  bridge  aspects  of 
our  program  by  showing  some  additional 
slides. 

—  Poor  drainage  in  New  York 

—  Vegetation  in  the  tracks  between 
New  Haven  and  Boston 

—  Poor  switch  timber  conditions 
and  equally  poor  tie  conditions 

—  Frog  condition,   New  Haven 

—  Bail   condition   in   New  York 

—  Bail  joint  condition  near  Boston 

—  Poor  surface  condition 

On  the  manv  bridges,  we  can  antici- 
pate the  usual  problems. 

—  Abutment  conditions  vary  from  good 
to  very  poor.  If  we  make  major 
changes,  the  Coast  Guard  mav  re- 
quire us  to  elevate  certain  bridges 
to  provide  for  improved  clearance 
standards.  Such  action  could  ma- 
terially impact  on  costs. 

—  This  shot  of  a  floor  beam  is  not  un- 
typical. We  have  some  which  are 
held  up  by  rust. 

—  Main  girders  have  been  damaged 
on  many  thru  girder  bridges. 

—  This  view  of  the  bridge  at  New 
London  will  demonstrate  that  all  of 
our  problems  are  not  small  ones. 

A  second  major  component  of  the  im- 
provement program  addresses  mainte- 
nance facilities.  We  propose  to  build  13 
new  maintenance-of-wav  stations  along 
the  route  and  a  central  facility  for  main- 
tenance of  MW  equipment.  For  vehicle 
maintenance,  we  will  construct  a  new 
heavy  shop  and  cleaning  facility  in 
Washington  at  the  site  shown  here.  A 
running-repair  and  cleaning  facility  will 
be  built  in  Philadelphia.  Medium  shops 
and  car-cleaning  facilities  are  to  be  con- 
structed in  Boston. 
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A  third  element  of  the  improvement 
program  is  calculated  to  have  a  substan- 
tial impact  on  train  operating  efficiency 
and  safety. 

We  will  accomplish  selective  upgrad- 
ing of  the  signal  and  communications 
system  along  the  Corridor,  and  installa- 
tion of  centralized  traffic  control  systems 
between  Philadelphia  and  New  York 
(150  miles)  and  between  New  Haven 
and  Bcston  (110  miles).  Additional  sig- 
nalling will  be  installed  between  Wash- 
ington, D.C.  and  Philadelphia. 

Existing  track  circuits  must  be  modi- 
fied for  60-cvcle  propulsion  power  from 
Washington  all  the  way  to  New  Ro- 
chelle,  New  York. 

There  are  some  66  private  grade  cross- 
ings to  be  eliminated  under  the  pro- 
gram. Federal  Highway  Administration 
has  programmed  removal  of  all  public 
grade  crossings. 

Securitv  fencing  is  to  be  erected 
throughout   the   Corridor. 

The  fourth  and  final  component  of 
the  program  deals  with  achieving  sig- 
nificant economic  and  operational  ad- 
vantages. For  example,  we  plan  to  in- 
crease power  from  11.5  KV  to  25  KV, 
cutting  in  two  the  number  of  substations 
required. 

The  electrification  improvement  ef- 
fort will  require  the  reconstruction  of  23 
substations  from  Washington  to  New 
Rochelle  as  well  as  selective  rehabilita- 
tion of  poorly  maintained  catenary. 

We  will  extend  existing  electrification 
from  New  Haven  to  Boston,  eliminating 
an  engine  change,  and  extending  the  use 
of  electric  locomotives  with  their  im- 
proved acceleration.  This  effort  requires 
310  miles  of  new  catenary  and  cab- 
signal  equipment,  plus  increased  clear- 
ances on  62  bridges,  and  ten  new  sub- 
stations. With  this  improvement,  the 
route  is  freed  cf  dependence  on  petro- 
leum fueled-power,  and  will  operate  at 
considerably  less  cost  for  energy  than 
is  achievable  on  the  present  11.5  KV  - 
25  Hz  svstem. 

We  will  consider  major  realignments 
of  24  curves  in  the  South  Corridor  and 
33  in   the  Northeast  area.   Incorporation 


of  major  realignments  in  the  program 
will  depend  upon  the  extent  to  which 
modeling  indicates  that  construction  will 
reduce  trip  times  and  improve  safety. 

Trains  have  already  traveled  in  service 
on  certain  parts  of  the  existing  align- 
ment at  speeds  greater  than  120  mph. 
When  you  hear  reports  of  trains  moving 
at  speeds  of  about  150  mph  in  years 
past,  it  was  usually  on  the  test  track 
section  built  in  New  Jersey.  Nonetheless, 
we  will  make  a  number  of  minor  re- 
alignments, change  superelevations,  and 
increase  spiral  lengths  compatible  with 
our  top  speed  objective. 

In  addition  to  the  facilities  and  utili- 
ties work  which  I  have  described,  we 
will  do  development  work  on  vehicles, 
electrification,  and  track  at  the  Peublo 
Test  Center.  I  want  to  highlight  several 
points.  A  major  factor  in  all  of  our  de- 
velopment planning  is  the  controlling 
goal  to  provide  specified  trip  times  by 
February  1981. 

Twentv-six  of  these  E60  locomotives 
were  purchased  as  120  mph  vehicles  for 
the  Amfleet  cars.  Amtrak  has  more  than 
500  of  these  cars.  Service  tests  have  re- 
vealed that  these  locomotives  may  not 
be  safe  or  reliable  at  speeds  in  excess 
of  100  mph.  In  addition,  their  accelera- 
tion characteristics  are  significantly  less 
than  those  necessary  for  150-mph  top 
speed.  They  have  a  high  axle  load  and 
unsprung  strength  which  will  cause  high 
track-maintenance  costs  at  120  mph 
service  levels. 

Amtrak  currently  has  50  Metroliner 
units  which  were  designed  to  meet  a 
150-mph  top  speed  specification.  These 
vehicles  have  been  service  tested  at  120 
mph.  Although  this  fleet  is  aging  and 
the  units  will  require  major  modifica- 
tions, this  vehicle  is  the  only  bird-in-hand 
with  which  we  can  meet  trip-time  goals 
within  the  program  time  frame.  We  have 
therefore  recommended  to  Amtrak  that 
they  initiate  upgrading  of  this  fleet; 
however,  the  extent  of  this  upgrading 
could  be  constrained  by  yet  another  cur- 
rent development. 

Amtrak  has  brought  a  Swedish  loco- 
motive to  Pueblo  for  testing.  If  success- 
ful, it  would  be  used  with  Amfleet  cars. 
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An  additional  alternative  is  a  French 
locomotive  which  is  to  arrive  in  Pueblo 
at  year  end  for  testing.  The  results  of 
all  this  testing  both  at  Pueblo,  and  in 
service,  will  provide  hard  data  needed 
for  preparation  of  our  six-year  report  to 
the  Congress  recommending  actions  to 
be  taken  in  future  years  by  that  body. 

This  view  is  of  a  French  design  turbo 
train  now  in  service  in  the  Chicago  area. 
This  vehicle  can  be  constructed  in  the 
United  States.  Similar  arrangements 
would  be  necessary  if  either  the  Swedish 
or  the  French  designed  locomotives  were 
adopted  for  use  in  the  Corridor. 

We  are  planning  concrete  ties  and 
concrete  pads  for  switches  in  the  FAST 
facilities  at  Pueblo.  In  one  year  we  can 
collect  data  equal  to  about  ten  years  of 
service  testing.  About  14  miles  of  con- 
crete ties  will  be  placed  in  the  mainline 
in  New  Jersey  also.  We  plan  to  use  hard- 
woe  d  ties  in  the  early  phases  of  our 
track  program;  however,  we  want  to  be 
able  to  consider  the  concrete  alterna- 
tive in  certain  specific  applications  and 
to  get  better  data  on  its  economics.  We 
want  also  to  consider  concrete  pads  in 
discrete  locations— for  example,  for 
switches,  in  tunnels,  or  on  bridges. 

III.  Summarv 

Mv  remarks  have  been  calculated  to 
provide  an  overview  of  the  Northeast 
Corridor  Improvement  Program.  We  un- 
derstand fully  that  we  have  our  work 
cut  out  for  us.  With  the  help  of  Amtrak, 
our  project  managers,  the  labor  unions, 
construction  contractors,  and  the  many 
Federal,  State,  and  local  officials  and 
agencies,  and  citizens  concerned  with 
what  we  will  be  doing,  we  are  now  pre- 
pared to  get  on  with  the  job. 

President  Dennis:  Thank  vou  very 
much,  General  Sawyer,  for  that  informa- 
tive and  interesting  discussion.  We  thank 
you  for  taking  the  time  to  be  with  us. 

I  will  now  call  on  Mr.  Parker,  Pro- 
gram Chairman,  to  present  our  next 
speaker. 

Mr.  Parker:  With  1976  being  the  Bi- 
centennial year,  the  200th  Birthday  of 
the  United  States  of  America,  and  the 
contribution  that  the  members  and  the 


people  they  represent,  the  Roadmasters 
&  Maintenance  of  Way  Association  of 
America  and  the  Railway  Bridge  and 
Building  Association,  wish  to  mark  the 
development  and  growth  of  our  coun- 
try. 

Introduction  of  H.  T.  Remley 

With  this  theme  in  mind,  we  have 
selected  our  next  speaker.  He  was  born 
in  West  Palm  Beach,  Florida.  He  was 
raised  in  Jacksonville  and  attended  the 
schools   in    that   area. 

He  served  in  the  U.  S.  Navy  in  World 
War  II  in  the  Pacific  theatre. 

He  is  associated  with  the  Seaboard 
Coast  Line  Public  Relations  Department 
as  supervisor  of  service  affairs. 

He  began  his  railroad  career  in  the 
Freight  Traffic  Department  and  served 
in  that  Department  and  the  Industrial 
Development  Department  throughout 
the  southeastern   United  States. 

He  spends  considerable  time  speak- 
ing to  civic  groups  and  to  our  youth 
throughout  the   country. 

He  received  the  Service  To  Mankind 
Award  in  1971  from  the  Northeast  Flor- 
ida District  Sertoma  International,  as 
well  as  the  West  Jacksonville  Sertoma 
Club. 

He  was  the  1972  recipient  of  the  Na- 
tional D.A.R.  Medal  of  Honor  for  Out- 
standing Achievement  in  promoting  true 
patriotism  and  Americanism.  This  was 
the  first  award  of  its  kind  presented  in 
the  Southeastern  Region  bv  the  Daugh- 
ters of  the  American  Revolution. 

He  received  the  1971-72  Award  on 
Americanism  by  the  Veterans  of  Foreign 
Wars  at  their  convention  for  outstand- 
ing service  in  Americanism. 

In  1973  he  was  the  recipient  of  the 
Outstanding  American  Award  bv  the 
Florida  Jaycees  at  their  convention. 

In  1974-75  he  was  awarded  the  Amer- 
icanism Medal  bv  the  American  Legion 
Auxiliary  for  Outstanding  Service  in 
Americanism. 

It  is  mv  pleasure  to  present  to  you 
at  this  time,  Mr.  Harris  T.  Remlev,  su- 
pervisor, civic  affairs.  Seaboard  Coast 
Line,   Jacksonville,  Fla. 


Freedom  Is  Everybody's  Business 

By  HARRIS  T.  REMLEY 

Supervisor   Civic    Affairs,    Seaboard    Coast   Line 


Harris  T.  Remley 

Thank  you  very  much,  Ace,  for  that 
nice  introduction. 

Mr.  President,  platform  guests,  and 
gentlemen.  I'm  honored  to  be  here  to- 
day. 

It's  been  a  great  time  for  me  so  far. 
I've  been  so  busy  the  last  three  weeks 
I  had  to  pay  a  man  to  do  my  brokering 
for  me. 

You  know,  talking  to  so  many  differ- 
ent groups  and  high  schools,  a  lot  of 
people  in  the  audience  don't  believe  I 
work  for  the  railroads.  I  never  talk 
about  railroads.  I  talk  about  America. 
And  when  you  talk  about  America,  in 
effect  you  are  talking  about  railroads 
because   they   built   America. 

I  usually  take  a  train  whistle  with 
me  to  a  convention  when  I'm  speaking 
about  free  enterprise.  A  retired  railroad 
man  in  Memphis  makes  these  aluminum 
whistles  and  I  bought  one  of  these 
things.  I  never  realized  how  much  fun 
I  would  have  with  it.  I  also  discovered 


it  serves  as  a  useful  purpose.  When  I'm 
speaking  and  someone  drops  off  to  sleep, 
I  just  blow  it.  It's  very  effective  when 
I'm  speaking  to  high  schools  and  some 
of  the  kids  in  the  back  row  are  more  in- 
terested in  holding  hands  than  paving 
attention. 

The  last  thing  my  son  said  before  I 
left,  and  he's  a  railroad  bug  from  the 
word  "go,"  he  said,  "Daddy,  when  you 
see  all  those  railroad  men  up  there  and 
all  those  railroad  representatives,  tell 
them  I  collect  railroad  patches.  I  want 
to  get  enough  for  my  jacket."  So,  if  anv 
of  you  have  a  patch,  if  vou  would  drop 
it  in  the  mail  to  me,  I  would  appreciate 
it.  If  vou'd  all  go  home  and  do  it  im- 
mediately, I  know  he  would  appreciate 
it. 

It's  a  great  system  and  a  great  coun- 
try and  a  great  transportation   industry. 

They  used  to  tell  the  story  that  when 
Al  Smith  was  Governor  of  New  York 
many  years  ago,  he  had  an  occasion  to 
visit  Sing-Sing  Prison  for  the  first  time. 
After  he  had  been  given  a  tour  of  the 
place,  he  was  ushered  into  the  audito- 
rium and  asked  if  he  would  say  a  few 
words  to  the  inmates.  And,  first,  Gov- 
ernor Smith  said,  "My  fellow  citizens." 
Then  he  realized  thev  weren't  citizens 
at  all,  that  thev  were  prisoners.  So  he 
corrected  himself  and  said,  "Mv  fellow 
convicts."  Somehow,  that  didn't  get  the 
response  he  had  hoped  for  and  in  des- 
peration, he  said,  "Well,  anyhow,  I'm 
glad  to  see  so  many  of  you  here." 

I  had  a  friend  who  was  interviewed 
on  television.  He  was  asked,  "What  do 
you  think  of  the  world  situation  todav? 
Could  vou  sum  it  up  in  just  a  few 
words?" 

He  said,  "Yes,  I  believe  I  can.  It's  a 
land  of  crooked  deals,  unpaid  bills,  and 
you  can't  tell  the  Jacks  from  the  Jills." 

I   suspect  that  just   about   covered  it. 
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You  know,  with  all  the  problems  we're 
having  in  this  country,  I  still  have  peo- 
ple come  up  to  me  and  say,  "We  have 
a  lot  of  problems  in  this  country,  but 
have  you  ever  had  it  so  good?" 

Old  }oe  wasn't  feeling  good.  He  went 
to  the  doctor,  and  the  doctor  said,  "Joe, 
you're  in  bad  shape.  If  you  don't  go  to 
Arizona  immediately,  vou'll  die."  He 
went  to  Arizona  and  three  weeks  later 
they  shipped  Old  joe's  body  back  home. 
A  friend  looked  at  Toe  in  his  open  casket 
and  said,  "My,  that  three  weeks  in  Ari- 
zona sure  did  Old  joe  a  lot  of  good." 

As  I  look  over  the  last  200  years,  we 
have  had  a  great  and  glorious  history, 
and  todav  we  are  living  in  the  most 
exciting  times  of  the  whole  200  years. 

We  sold  the  Russians  our  wheat  and 
the  price  doubled.  Then  we  sold  our 
soybeans,  and  the  price  doubled.  I  have 
a  suggestion— why  don't  we  sell  them 
some  stocks? 

I  get  upset  sometimes  about  gas 
prices.  I  stopped  in  a  gas  station  the 
other  day  and  asked  the  operator  if  I 
could  get  a  dollar's  worth  of  gas  and  he 
spraved  a  little  behind  my  ear.  So  there 
must  be  something  to  this  energy  short- 
age. 

I'm  told  business  is  so  bad  the  Mafia 
has  already  laid  off  nine  judges. 

New  York's  ball  team  is  in  third 
place  and  the  City  is  in  the  cellar.  I 
guess  if  we  inherit  the  earth,  my  luck 
would  be  to  get  a  part  of  New  York 
City. 

Her  desire  to  move  is  so  great,  mam- 
ma always  wraps  papa's  lunch  in  a  road 
map. 

Representative  Griffith  said,  "If  food 
prices  keep  going  higher,  we'll  have  60 
million  Americans  eligible  for  food 
stamps. 

If  George  Washington  was  alive  to- 
day, he'd  probablv  drop  dead. 

I  heard  the  Russians  have  just  sent 
up  the  largest  satellite  in  our  space 
race.  They  just  sent  up  12  head  of  cat- 
tle. And  they  are  now  boasting  that  this 
is  the  first  heard  (herd)  shot  around 
the  world. 

The   government  reports   indicate  the 


Russians  are  now  catching  up  on  us  on 
submarines,  missiles,  and  other  weapons. 
You  see,  thev  haven't  had  to  spend  half 
their  time  fighting  communism. 

Elections  are  fascinating.  I  love  elec- 
tion years.  Of  course,  during  election 
years  the  politicians  are  going  to  please 
everybody.  A  preacher  said,  "I'm  guilty 
of  manv  sins  of  omission  and  commis- 
sion. I  doubt  there  is  a  person  in  this 
whole  congregation  who  thinks  they  are 
perfect." 

About  that  time,  a  little  man  stood  up 
in  the  back  of  the  church.  The  preacher 
said,  "You  mean  to  stand  up  back  there 
and  tell  me  vou're  perfect?" 

He  said,  "No,  Reverend— I'm  just 
standing  in  lieu  of  my  wife's  first  hus- 
band." 

Of  course,  during  an  election  year 
you  are  always  subject  to  hearing  a  lot 
of  double-talk  and  vou  wonder  whether 
what  they  sav  is  what  they  mean. 

They  use  notices  to  make  things  eas- 
ier. The  notice  read:  "Please  notice  an 
important  notice  about  notices.  You  may 
have  noticed  an  increasing  amount  of 
notices  to  notice.  We  notice  some  no- 
tices have  been  noticed,  but  on  the 
other  hand,  some  notices  have  not  been 
noticed  and  this  is  very  noticeable."  It 
was  signed,  "Notice  Committee  on  No- 
tices." 

The  Lord's  Prayer  consists  of  56 
words,  Lincoln  Gettysburg's  Address 
consisted  of  266  words.  The  Ten  Com- 
mandments consists  of  97  words,  the 
Declaration  of  Independence  consists  of 
300  words,  but  a  recent  government  or- 
der concerning  the  price  of  cabbages 
consisted  of  26,911  words.  Sometimes 
we  do  get  a  lot  of  double-talk,  don't  we. 
I  have  been  told  that  most  of  the 
money  made  in  private  enterprise  is 
made  in  selling.  That  person  who  knows 
how  to  sell  a  good  product  or  perform 
a  good  service  is  still  in  demand. 

You  heard  about  the  salesman  who 
was  absolutely  fantastic.  He  called  on  a 
prospective  customer  and  made  his  full 
sales  presentation.  When  he  had  fin- 
ished, the  listener  said,  "I  don't  like 
vonr  service.   I  don't  like  your  product. 
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I  don't  like  your  company.  And,  frankly, 
I  don't  like  you.  Get  out!" 

The  salesman  picked  up  his  briefcase, 
and  then  he  paused  a  minute,  and  he 
said,  "You  know  something,  I  wish  I 
had  100  customers  just  like  you." 

The  man  was  absolutely  dumbfound- 
ed. He  said,  "Friend,  what  do  you  mean 
you  wish  you  had  100  customers  just 
like  me?" 

He  said,  "Hell!  I  have  a  thousand  of 
them." 

Of  course,  the  politicians  keep  on  im- 
proving our  economics.  It's  gotten  so  a 
great  man  can't  even  find  a  humble  be- 
ginning. The  typical  American  in  1976 
has  been  described  as  the  fellow  who 
buys  a  German  car  in  a  Danish  market 
from  an  Italian  salesman. 

He  writes  his  Congressman  demand- 
ing that  he  do  something  about  the 
gold  leaving  our  country.  It's  like  the 
teacher  who  said,  "Tommy,  what  is  the 
principal  export  of  the  United   States?" 

He  said,  "Money."  And  he  wasn't 
kidding. 

It's  like  the  man  who  wrote  on  the 
bottom  of  his  income  tax  report:  "Dear 
Sir:  I  understand  the  President  is  going 
to  declare  war  on  povertv.  would  you 
please  tell  me  where  I  can  go  to  sur- 
render?" 

One  man  said,  "I  don't  want  to  im- 
prove my  lot  in  life — I  can't  afford  it." 

I  found  out  what  thev  do  in  govern- 
ment bureaus.  That's  where  they  keep 
the  taxpayer's  shirt. 

A  business  man  said  he  was  looking 
forward  to  the  day  when  his  son  could 
share  in  his  business,  but  the  govern- 
ment beat  him  to  it. 

George  Washington  is  the  only  Presi- 
dent who  didn't  have  to  blame  the  pre- 
vious  administration   for  his   problems. 

We  will  always  have  political  par- 
ties in  America  so  they  can  use  each 
other  for  an  alibi. 

I've  been  told  that  some  politicians 
are  like  cockroaches — it  ain't  what  thev 
steal  and  carry  home,  it's  what  they  fall 
into  and  mess  up. 

There  is  a  vast  difference  between  a 
political  race  and  a  regular  horse  race. 


In  a  regular  horse  race  the  entire  horse 
runs. 

Of  course,  politics  are  kind  of  hard 
to  predict.  I  remember  when  Mao  Tse 
Tung  first  ran  for  office.  They  said  he 
didn't  have  a  Chinaman's  chance. 

Now  there's  nothing  wrong  with  a  po- 
litical joke  as  long  as  he  doesn't  get 
elected. 

It's  like  the  little  girl  who  asked  her 
mamma  one  afternoon,  she  said,  "Mam- 
ma, do  all  fairy  tales  begin  with,  'Once 
upon  a  time?'  " 

She  said,  "No,  honey.  Sometimes  they 
begin   with,   'if   I'm   elected.' " 

I  don't  know  whether  your  paper  in 
vour  home  town  has  been  doing  it  or 
not  but  for  the  last  three  years  our 
Jacksonville  paper  on  the  front  page 
every  day  has  Will  Rogers.  And  it's  al- 
most unbelievable  the  things  Will  Rog- 
ers was  saying  in  the  '20's  and  '30's  that 
are  so  apropos  today.  The  guy  who 
edits  this  column  is  just  simply  great, 
and  it's  just  as  though  Will  Rogers  said 
it  yesterday. 

Somebody  mav  remember  old  Will 
Rogers,  who  made  us  laugh  and  forget 
some  of  our  problems  in  our  country 
during  some  pretty  rough  times. 

You  know,  Will  Rogers  said  one  time, 
"I'm  not  a  member  of  any  organized 
party,   I'm  a  Democrat." 

And  the  Republican  Party  Chairman 
asked  his  party  leaders  what  they 
thought  the  Republicans  needed  most. 
And  a  fellow  jumped  up  and  said,  "We 
need  to  multiply.' 

I'm  told  the  Democrats  have  a  good 
chance  this  vear  but  they  will  probably 
spoil  it  by  nominating  somebody. 

Somebody  asked  me  the  other  day  at 
Disney  World  why  didn't  I  run  for  Con- 
gress. I  said,  "I'm  not  that  crazy  about 
women." 

Will  Rogers  said,  "I  could  study  all 
my  life  and  not  think  up  one-half  as 
many  funny  things  as  they  can  think  of 
in  one  session  of  Congress." 

Will  Rogers  said,  "I  don't  make  jokes. 
I  just  watch  the  government  report  the 
facts." 

Will  Rogers  said  of  Congress,  "Every 
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time  they  make  a  joke,  its  a  law — and 
every  time  they  make  a  law  it's  a  joke." 

He  also  said  the  income  tax  has  made 
more  liars  out  of  the  American  people 
than  golf  has." 

Well,  we  like  to  kid  these  fellows  but 
most  of  them,  I  think,  are  trying  to  do 
a  good  job. 

You  know,  it's  an  interesting  thing 
that  as  you  travel  across  the  country 
you  find  that  most  Americans,  I  think, 
are  concerned  about  crime  as  much  as 
anything  else.   It's  gotten  terrible. 

I  heard  of  a  case  the  other  day  where 
a  man  held  up  a  bank  in  broad  daylight 
in  the  morning.  He  told  the  cashier  to 
"'Put  all  that  money  in  this  bag."  The 
cashier  looked  at  him  and  said,  "Here! 
Take  the  books,  too— I'm  $5,000  short." 

One  bank  teller  had  been  robbed 
five  times  and  the  FBI  man  said,  "Well, 
honey,  did  you  notice  anything  unusual 
about  the  thief?" 

She  said,  "I  sure  did.  Eveiy  time  he 
comes  in  he  has  on  a  better  looking 
suit." 

Well,  I  tell  you,  let's  look  on  the 
bright  side,  like  the  wife  who  said,  "It's 
a  good  thing  I  spent  Joe's  bonus  in  ad- 
vance this  year  because  he  didn't  get 
one." 

Optimistic  about  future 

You  know,  I've  learned  one  thing  in 
traveling  across  this  country.  We  have 
some  wonderful,  wonderful  people  in 
America.  I  don't  care  if  I'm  in  New  York 
or  Minneapolis  or  Dallas,  or  Houston,  or 
Miami,  or  Birmingham,  Alabama,  or 
anywhere  else,  there's  one  thing  I've 
learned — the  overwhelming  majority  of 
the  people  in  this  country  are  decent, 
hardworking,  patriotic  Americans  and 
they  love  their  country,  their  God  and 
their  families,  and  they  are  paying  their 
taxes.  That's  the  reason  I'm  optimistic 
about  the  future  of  our  great  country. 

However,  it  is  depressing  to  go  home 
in  the  afternoon  and  turn  on  the  tele- 
vision news.  We're  all  anxious  to  hear 
the  news  and  learn  what  happened  that 
day.  And  how  in  the  world  these  com- 


mentators in  NBC  and  ABC  and  CBS 
can  sit  there  five  and  six  nights  a  week 
for  30  minutes  and  keep  telling  me  night 
after  night  what's  wrong  with  America, 
about  all  our  problems  and  how  corrupt 
our  system  is?  I'm  getting  tired  of  it, 
because  there  are  more  good  things  hap- 
pening in  America  every  day  than  there 
are  bad.  So,  don't  let  them  get  you 
down,  fellows. 

There  is  one  newspaper  man  in  San 
Francisco  who  became  concerned  over 
this.  That's  Mr.  Charlie  Gould,  the  Pub- 
lisher of  the  San  Francisco  Examiner. 
Mr.  Gould  wrote  an  editorial.  And  in 
preparation  for  this  editorial  he  went 
back  over  a  two-year  period  to  get  a 
few  facts  and  figures  together.  And  he 
discovered  and  put  in  his  editorial  that 
during  that  two-year  period  more  than 
196  million  people  in  America  were  not 
arrested.  And  he  found  out  that  more 
than  89  million  married  people  in  our 
country  did  not  file  for  divorce.  And  he 
found  out  that  more  than  49  million 
students  did  not  riot  or  try  to  take  over 
some  university. 

More  than  9  million  young  men  in 
America  did  not  burn  then  draft  cards. 

More  than  75  million  citizens  and  cor- 
porations paid  $160  billion  in  income 
taxes. 

More  than  115  million  Americans  are 
affiliated  in  some  way  with  religious 
groups. 

He  concluded  by  saying  that  while 
America  may  not  be  perfect,  we're  still 
the  most  compassionate  and  unselfish 
people  on  the  face  of  this  earth.  We've 
given  so  much  and  we've  asked  for  so 
little  in  return. 

Whenever  I  speak  of  Americansim, 
patriotism,  free  enterprise,  I  always 
think  of  this  great  country  of  Canada 
that  we've  been  talking  about  this  morn- 
ing because  we're  all  on  the  North 
American  Continent  together.  We  don't 
have  to  go  through  security  guards, 
stop  and  hearch,  but  we  more  or  less- 
have  open  access  between  our  two 
countries.  And  this  is  great.  And  their 
system  and  our  system  still  offers  the 
greatest  hope  for  the  future  of  man- 
kind. 
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Need  spiritual  energy 

The  energy  crisis  is  another  subject 
that  you've  heard  about  and  one  that 
you  will  be  hearing  about.  But  I'm  con- 
vinced today,  friends,  if  America  has  an 
energv  crisis  today,  it's  not  so  much 
energy  that  we  need  to  run  our  fac- 
tories and  propel  our  vehicles  and  light 
our  streets  and  warm  and  cool  our 
homes  and  offices,  but  I  personally  be- 
lieve that  what  America  needs  in  1976 
more  than  anything  is  an  old-fashioned 
dose  of  spiritual  energy. 

This  is  the  kind  of  energy  we're  short 
on  and  have  been  for  30  years.  Most  of 
the  problems  in  America  are  attributable 
to  the  fact,  I  believe,  that  somewhere  in 
that  time  we  decided,  "Man!  We  don't 
need  God  any  more.  We've  got  every- 
thing going  our  way."  Well,  the  truth 
is,  God  doesn't  need  the  United  States 
but  we  couldn't  make  it  without  Him. 

When  our  forefathers  came  to  this 
country,  in  case  we've  forgotten  it,  they 
had  a  Bible  in  one  hand  and  a  rifle  in 
the  other.  They  fought  and  thev  prayed 
and  thev  carved  out  of  a  wilderness  a 
great  nation.  They  based  our  nation  on 
a  belief  in  God  and  that's  the  only  rea- 
son America  is  the  greatest  nation  in 
the  world. 

The  reason  America  is  the  compassion- 
ate nation  she  is,  and  that's  the  reason 
when  America  defeats  her  enemies  in 
times  of  war,  she  is  the  first  to  go  in 
with  food  and  clothing  and  medical  aid, 
and  more  often  than  not  we  go  in  and 
help  them  rebuild  their  country. 

Yes,  God  has  blessed  America.  You'll 
find  the  handiwork  of  God  all  through 
the  fabric  of  this  great  Bepublic,  since 
the  inception  of  our  Republic.  In  all  of 
our  documents,  our  state  papers,  in  the 
money  that  we  circulate,  and  in  the 
songs  and  music  that  we  sing  about  our 
great  country.  Yes,  God  has  blessed 
America.  And  I  believe  if  America  ever 
falls,  it  will  fall  from  within.  I'm  not 
worried  about  them  dropping  a  bomb  on 
America. 

Yes,  I  believe  in  God  and  I  do  love 
America.  And  the  National  Anthem  gives 
me  a  thrill  every  time  I  hear  it,  friends, 


sung  bv  a  5th  grade  class  and  played  by 
the  Marine  Band  in  Washington. 

I  supported  our  men  in  Viet  Nam, 
just  like  I've  always  supported  our  peo- 
ple when  they  were  fighting  and  de- 
fending freedom  anywhere  in  this  world. 
And  I  don't  care  at  what  time  or  under 
what  circumstances.  I'm  not  responsible 
for  the  guilt  of  all  society  and  I  don't 
believe  this  world  owes  me  a  living. 

I  have  confidence  in  our  younger  gen- 
eration. Mv  favorite  colors  are  red, 
white  and  blue.  And  I  want  you  to 
know  that  todav,  ladies  and  gentlemen, 
we  live  in  the  greatest  country  the  world 
has  ever  known- — and  don't  you  ever  let 
anyone  tell  you  any  different. 

Waiting  line  of  immigrants 

We're  not  perfect  yet.  But  this  is  the 
onlv  country  I  know  of  in  the  world  that 
has  a  waiting  list  out  there,  of  not  only 
thousands,  but  millions,  who  would  do 
anvthing,  and  I  mean  anything,  just  to 
get  here. 

Very  frankly,  the  way  some  people  in 
this  nation  have  abused  their  citizenship 
over  the  last  15  or  20  years,  I  wish  I 
could  swap  them  for  some  of  those  im- 
migrants, who  would  love  to  come  to 
America  and  make  a  contribution  to  the 
cause  of  freedom. 

Andrew  Jackson  said  that  providence 
had  showered  on  this  land  lessons  with- 
out number  and  he  has  chosen  you  to 
be  the  guardians  of  freedom,  to  protect 
it  and  preserve  it  for  the  benefit  of  the 
human   race. 

That's  not  only  an  inspiration — that's 
a  challenge.  That's  an  obligation. 

Yes,  America  is  an  ideal,  a  hope  and 
an  aspiration,  where  you  can  still  pur- 
sue your  own  destiny  in  life,  where  you 
can  still  elect  those  who  govern  your 
country.  And  when  there  is  something 
you  don't  like  you  can  stand  up  and 
voice  your  opinion  for  it  or  against  it. 
Just  a  little  simple  freedom. 

I've  had  the  great  privilege  of  being 
on  a  number  of  convention  programs 
with  some  of  our  P.O.W.'s,  including 
one  of  mv  former  classmates.  I've  come 
to  love,   respect  and  admire  these  men 
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who  paid  a  terrible  price  for  the  cause 
of  freedom.  But  the  unique  thing  about 
most  of  them  was  a  simple  statement, 
it  was  their  faith  in  God,  their  country, 
and  their  family  that  sustained  them  dur- 
ing those  long  years.  They  have  been  an 
inspiration  to  the  American  people,  as 
well  as  all  those  who  served  their  coun- 
try. 

Yes,  I'm  even  more  than  doubly  proud 
of  our  Red,  White  and  Blue  locomotive, 
the  Spirit  of  '76,  which  has  been  an  in- 
spiration to  millions  across  the  country. 

The  largest  American  flag 

Many  of  you  have  seen  pictures  of 
our  General  Office  Building  lit  up  like 
the  Flag  on  the  Fourth  of  Julv,  the  larg- 
est American  Flag,  to  my  knowledge, 
displayed  anywhere  in  the  United 
States.  People  come  from  miles  around 
to  view  it. 

I'm  glad  I  work  for  a  companv  that 
not  only  believes  in  our  American  way 
of  life,  but  gives  me  the  opportunity  to 
travel  over  the  country  and  speak  in 
schools  and  conventions  and  other  or- 
ganizations carrying  this  message. 

When  I  look  at  the  American  Flag, 
I'm  reminded  of  the  words  of  William 
McKinlev,  who  said  on  one  occasion, 
"We  all  love  that  Flag.  It  gladdens  the 
hearts  of  the  old  and  the  young."  It 
doesn't  make  any  difference  where  vou 
raise  that  Flag,  whether  it's  on  land  or 
sea,  here  at  home  or  out  there  in  some 
distant  possession,  it  always  stands  for 
liberty  and  humanity.  But  when  that 
Flag  is  assaulted  the  whole  nation  rises 
to  defend  it. 

Benjamin  Harrison,  our  23rd  Presi- 
dent, suggested  the  National  Flag  shall 
float  over  every  school  house  in  Ameri- 
ca and  the  exercises  in  those  schools  be 
such  it  will  impress  upon  our  vouth  the 
patriotic  duties  of  American  citizenship. 

Many  of  these  great  heroes  of  the 
past,  my  friends,  are  collecting  dust  on 
bookshelves  somewhere  today.  We  don't 
hear  about  these  great  heroes  who  in- 
spired men  and  women  in  the  cause  of 
liberty.  Too  often  they  are  silent. 

It  was   Benjamin   Franklin    who   said, 


"Liberty  will  not  descend  on  some  peo- 
ple. The  people  must  raise  themselves 
to  liberty." 

Olel  Daniel  Webster  said,  "God  grants 
liberty  only  to  those  who  love  it,  and 
those  who  are  willing  to  guard  and  de- 
fend it,"  and  that's  what  America  has 
been  doing  in  my  lifetime,  is  guarding 
and  defending  freeelom  somewhere  in 
this  world. 

I  have  never  known  anybody  who 
liked  war.  The  greatest  military  men  in 
the  history  of  our  country  have  been 
the  strongest  advocates  of  peace.  But, 
vou  see,  I'm  old  enough  to  remember 
that  maniac  Adolf  Hitler,  who  said  he 
wanted  peace.  He  wanted  a  piece  of 
that,  and  a  piece  of  this,  and  a  piece  of 
the  other — he  wanted  all  the  pieces. 
That's  the  reason  America  has  to  remain 
strong,  not  only  militarily  but  morally 
and  spiritually. 

Advocates  a  strong  military 

Don't  you  let  them  cut  your  defense 
budget. 

I  was  addressing  the  National  De- 
fense Transportation  Association  in  Co- 
lumbia, South  Carolina,  a  couple  of 
years  ago  with  Strom  Thurman  and 
Floyd  Spence.  I  heard  Floyd  Spenee 
close  his  talk  one  evening  by  saying 
simply  this: 

"These  people  who  want  to  take  mon- 
ey out  of  our  defense  budget  and  funnel 
it  into  the  domestic  and  welfare  pro- 
grams are  making  a  mistake.  Because," 
he  said,  "if  America  does  not  have  a 
strong  national  defense,  you  won't  have 
to  worry  about  the  welfare  or  domestic- 
programs  because  the  communists  will 
be  taking  care  of  vou." 

Gentlemen,  it's  just  that  plain  and  sim- 
ple. These  great  patriots,  who  left  us  a 
legacy  and  a  heritage,  of  which  we  are 
greatly  proud,  like  Captain  John  Park 
at  the  Battle  of  Lexington,  who  told  his 
men,  "If  they  want  war,  let  it  begin 
here." 

General  Putnam  at  Bunker  Hill  on  a 
hot  June  dav  in  1775  told  his  men  not 
to  fire  "until  you  see  the  whites  of  their 
eyes." 
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The  young  school  teacher,  Nathan 
Hale,  who  wasn't  quite  22  years  old, 
about  to  be  executed  by  the  British  for 
gathering  information  behind  enemy 
lines,  when  they  asked  him  if  he  had 
any  last  words,  very  proudly  said  he  re- 
gretted he  had  but  one  life  to  give  for 
his  country. 

John  Paul  Jones,  the  "father"  of  the 
American  Navy,  when  they  asked  him 
to  surrender,  said,  "I've  not  yet  begun 
to  fight." 

Captain  James  Lawenhe  in  1813  told 
his  men,  "Don't  give  up  the  ship." 

Admiral  Perry  sent  word,  "We've  met 
the  enemy  and  they  are  ours." 

Or  Admiral  Farragut  who  said,  "Damn 
the  torpedoes.   Full  speed  ahead." 

General  McAuliff's  Division  was  cut 
off  bv  the  Nazis  in  World  War  II  and 
the  German  Command  kept  asking  him 
to  surrender.  And  each  time  the  Gen- 
eral's reply  was  very  brief — "Nuts." 

The  Alamo.  Oh,  what  a  historic  rec- 
ord we  have,  gentlemen,  in  the  cause  of 
freedom.  John  Kennedy's  oft  quoted 
statement,  "Ask  not  what  your  country 
can  do  for  you.  What  can  you  do  for 
your  country?"  And  it's  still  a  good 
statement  today. 

Too  many  Americans  don't  remember 
something  else  President  Kennedy  told 
some  Cubans  in  Miami  in  1962,  when 
he  said,  "The  cost  of  freedom  is  always 
high."  But  Americans  have  always  paid 
it.  And  one  path  we'll  never  choose  is 
the  path  of  surrender  or  submission. 

When  I  read  that  statement  my  mind 
reflected  back  to  the  Korean  War,  when 
one  day  the  soldier  said  his  Command- 
er stood  up  and  said,  "The  enemy  has 
us  completely  surrounded.  We  must  not 
let  them  escape." 

Deplores  apathy  and  indifference 

Gentlemen,  that's  the  same  kind  of 
patriotism  and  dedication  we  need  in 
America  today.  Our  biggest  enemy  is 
apathy  and  indifference  and  people  who 
just  don't  care. 

Like  the  cartoon  in  the  Wall  Street 
Journal.  These  two  fellows  are  sitting 
there  having  a  drink.  One  of  them  said, 


"If  our  government  doesn't  get  down  to 
brass  tacks  pretty  soon,  I'm  going  to 
start  voting." 

We  just  had  an  election  in  Jackson- 
ville and  27.5%  of  the  total  vote  is  all 
who  voted.  In  the  Presidential  election 
in  1968,  48  million  Americans  didn't 
vote.  And  in  1972,  it  was  almost  60  mil- 
lion who  didn't  vote.  And  the  U.  S. 
News  &  World  Report  is  now  predict- 
ing that  more  than  68  million  won't 
vote  this  year. 

Mv  words  to  those  people  would  be 
the  same  thing  that  Gomer  Pyle  would 
probably  say — "Shame  —  Shame  — 
Shame." 

I  stood  in  Miami  Beach  a  few  years 
ago  after  Castro  and  his  communists 
took  over  Cuba  and  talked  to  a  young 
Cuban  who  had  just  lost  his  country, 
his  home,  his  business,  his  freedom,  and 
two  members  of  his  family.  And  as  we 
talked,  the  tears  ran  down  his  cheeks. 
He  said,  "Mister,  if  I  could  just  vote  for 
freedom  just  one  time,  I'd  get  on  my 
hands  and  knees  and  crawl  20  miles  to 
that  ballot  box,  because  I've  lost  it  in 
my  country.  But,"  he  said,  "if  my  coun- 
try is  ever  free  again,  I'm  going  to  know 
who's  running,  I'm  going  to  know  what 
they  stand  for,  and  I'm  going  to  get  in- 
volved. I  was  just  too  busy  doing  other 
things." 

I  talked  to  a  Cuban  Doctor  who  had 
left  a  beautiful  home  and  a  good  medi- 
cal practice.  A  handsome  bank  account, 
two  cars  in  the  garage,  a  swimming  pool 
and  all  the  material  blessings  he  had 
earned.  But  he  and  his  wife  didn't  have 
time  to  pack  a  suitcase.  In  fact,  he 
couldn't  bring  his  watch  or  ring  with 
him,  nothing  of  any  value.  When  he  ar- 
rived in  Miami  he  had  just  the  clothes 
on  his  back.  He  had  to  start  all  over 
again.  He  met  the  press  and  he  said, 
"We  were  so  fortunate  because  we  could 
come  to  America." 

Several  years  ago  I  was  down  in  Flor- 
ida addressing  a  watermelon  convention. 
The  next  morning  at  breakfast  I  had  an 
elderly  man  come  in  and  sit  down  at 
the  table  next  to  me.  He  was  86  years 
old.    He    looked    at    me,    and    he    said, 
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"Son,"  and  I  appreciated  that,  too,  he 
said,  'I  was  one  of  those  immigrants  you 
were  talking  about  last  night.  But  I  just 
want  you  to  know  I  came  from  Russia 
in  1928  and  landed  in  New  York  City. 
It  only  seems  like  yesterday  when  I 
stepped  off  that  boat.  And  the  first  thing 
I  did  when  I  touched  the  ground  was 
to  take  a  deep  breath  of  free  air. 

"The  second  thing  I  did  was  to  look 
at  this  beautiful,  this  magnificent  coun- 
try. I  was  so  thankful  just  to  be  here. 
But,"  he  said,  "you  know,  son,  I  didn't 
have  but  two  $1.00  bills  to  my  name. 
I  couldn't  speak  English.  And  I  have 
folks  telling  me  today  they  have  handi- 
caps. I  tell  them  I  would  hate  to  wind 
up  in  Russia  tomorrow  with  two  rubles 
in  my  pocket  and  couldn't  speak  Rus- 
sian." 

This  guy  is  a  millionaire.  But  he  didn't 
ask  somebody  where  the  welfare  office 
was  and  the  food  stamp  program.  He 
came  to  America  looking  for  freedom 
and  opportunity. 

Despite  what  you  read  in  the  papers 
today  there  are  more  opportunities  in 
America  than  we  have  people.  Every 
newspaper  is  full  of  jobs.  The  problem 
is  that  people  don't  want  to  work  any 
more.  They've  found  out  they  can  get 
paid  for  not  working.  I've  got  news  for 
you.  I  don't  believe  in  paying  anybody 
for  not  working  any  more  than  I  be- 
lieve in  paying  anybody  for  not  pro- 
ducing. 

The  heart  of  free  enterprise 

Production  is  the  magic  word.  Pro- 
duction is  the  heart  of  free  enterprise. 
Production  is  the  reason  we're  meeting 
in  this  hotel.  Production  is  whv  you  have 
an  airplane  in  which  to  fly  home,  an 
automobile  to  drive,  a  television  set  to 
watch.  Without  production  you  have 
nothing. 

Some  of  these  kids  coming  out  of 
college  today,  they  don't  want  to  start 
at  the  bottom  and  work  up.  Man,  that 
takes  years.  They  want  to  become  vice 
president  immediately. 

One  kid  applied  for  a  job,  and  when 
he  stated  what  salary  he  expected,  the 


man  said,  "That's  a  big  salary  you're 
asking  to  start."  He  said,  "Yes,  the  job's 
a  whole  lot  harder  when  you  don't 
know  nothing  about  it." 

As  I  told  you,  I  go  to  a  lot  of  schools. 
And  I  love  kids.  There's  nothing  wrong 
with  the  schools — it's  just  the  principle 
of  the  thing. 

I  went  into  a  high  school.  The  prin- 
cipal was  talking  to  a  boy  in  the  back 
of  the  room.  He  said,  "Son,  I'll  teach 
you  not  to  kiss  the  girls  in  this  school." 
The  boy  said,  "I've  already  learned." 

But,  you  know,  I  would  rather  talk  to 
the  third,  fourth,  fifth,  and  sixth  grades. 
I  ask  them  to  write  an  essav  on  "Why  I 
Love  America."  I  wish  I  had  time  to 
share  some  of  those  essays  with  vou. 
You  know,  kids  say  the  cutest  things. 
The  little  boy  said  to  his  daddy,  when 
he  saw  him  dressed  up  in  his  tuxedo, 
"Daddy,  please  don't  wear  that  suit  to- 
night. You  know  every  time  you  wear 
that  suit  vou  have  the  worst  headaches 
the  next  day." 

Another  boy  told  his  dad  he  was  in- 
vited to  a  meeting  to  his  school  that 
night.  His  dad  said,  "I'm  not  going.  I 
don't  like  meetings."  The  boy  said, 
"Dad,  you'd  better  go.  It's  going  to  be 
vou,  me  and  the  principal." 

Another  little  boy  went  to  New  York 
City  with  his  dad  and  the  bov  wanted 
to  see  the  Empire  State  Building.  So 
thev  got  in  the  elevator,  his  dad  pushed 
the  button  and  the  elevator  went  flving 
up  to  the  70th  floor,  and  the  little  boy 
said,  "Daddy,  do  you  think  God  knows 
we're  coming?" 

One  little  kid  was  sitting  in  the  alge- 
bra class  and  he  couldn't  work  the  prob- 
lem. The  teacher  said,  "James,  you 
ought  to  be  ashamed  of  yourself.  Do 
vou  realize  when  George  Washington 
was  your  age  he  was  a  surveyor?"  The 
kid  said,  "Yes,  and  when  he  was  your 
age  he  was  President  of  the  United 
States. 

A  workman  hurt  his  leg  on  the  job 
and  he  was  home  recuperating.  The  su- 
pervisor came  around  to  his  home, 
knocked  on  the  door  and  the  little  9-year 
old  answered  the  bell.  The  supervisor 
said,  "How's  your  daddy  today?" 
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He  said,  "All  right,  I  guess." 

He  said,  "When  is  he  coming  back  to 
work?" 

The  kid  said,  "It  will  probably  be  a 
long  time.  I  don't  know."  He  said, 
"Something  called  convalescent  compen- 
sation has  set  in." 

A  lady  came  into  a  grocery  store  one 
morning  with  her  hair  all  done  up  in 
those  king  size  curling  rolls,  like  you've 
seen.  When  she  walked  in,  the  clerk's 
eves  popped  out  and  he  followed  her 
all  over  that  store.  Finally,  he  couldn't 
stand  it  anv  more  and  he  said,  "Lady, 
how  many  stations  can  you  get  on  that 
thing?" 

But,  I  tell  you,  these  kids  are  some- 
thing else  and  they  are  worth  every 
minute  we  spend  with  them  to  try  to 
encourage  them.  It's  like  the  little  boy 
who  came  in  after  school  one  dav.  His 
daddy  was  reading  the  newspaper.  Some- 
how they  had  printed  a  map  of  the 
world  in  one  section  of  the  paper.  His 
father  took  a  pair  of  scissors  and  cut 
out  all  the  little  countries  of  the  world. 
He  gave  the  little  pieces  to  his  son  and 
said,  "I  want  you  to  go  into  the  other 
room  and  put  the  world  back  together." 

The  kid  scampered  out  of  the  room 
and  in  ten  minutes  he  was  back  again. 
He  said,  "Daddy,  I  put  the  world  back 
together." 

His  dad  said,  "Son,  that's  impossible. 
How  did  you  do  it  so  quickly?" 

The  kid  said,  "Daddy,  I  just  turned 
those  pieces  of  paper  over  and  on  the 
back  was  a  picture  of  a  man,  and  I  put 
the  man  back  together  and  the  world 
was  right."  Here  was  a  kid  in  elementary 
school  who  had  just  about  solved  one  of 
the  problems  the  United  Nations  can't 
solve  after  spending  billions  of  dollars. 

Gentlemen,  this  is  a  magnificent  sys- 
tem. I  don't  want  vou  to  leave  here  to- 
day with  any  doubts  about  this  great 
private  enterprise  svstem.  It's  not  the 
system  that's  at  fault.  It's  what  these 
bureaucrats  with  their  regulations,  in- 
terferences, and  handicaps  have  done.  I 
am  convinced  if  the  federal  government 
would  get  off  the  back  of  private  indus- 
try  and   let   the  industry   operate   on   a 


free,  open  and  competitive  market  we 
would  be  out  of  this  recession  in  six 
months  and  evervone  would  be  working 
because  private  enterprise  would  wipe 
out  more  poverty  in  six  months  than 
Washington  can  do  in  a  hundred  years 
at  half  to  cost. 

Let's  assume  someone  wanted  to  com- 
pare our  countrv  with  the  Soviet  Union. 
The  first  thing  thev  would  do  is  aban- 
don three-fifths  of  the  steam  capacity  of 
this  country.  They  would  abandon  two- 
thirds  of  the  hydro-electric  plants.  Thev 
would  eliminate  95%  of  the  electric  out- 
put. Thev  would  rip  up  14out  of  everv 
15  miles  of  railroads.  They  would  sink 
eight  of  every  nine  ocean-going  ships. 
They  would  junk  19  of  every  20  cars 
and  trucks. 

You  see,  what  bothers  the  Russians, 
they  have  all  the  parking  places  but  we 
have  all  the  automobiles  and  the  highest 
standard  of  living. 

Thev  would  send  60  million  Ameri- 
cans back  to  the  farms.  The  kids 
wouldn't  be  worrying  about  where  to 
go  to  college — they  would  be  sent  back 
to  the  farm.  It  is  all  predetermined  by 
the  government. 

They  would  destroy  40  million  tele- 
vision sets.  Thev  would  eliminate  nine 
out  of  ten  telephones. 

Accomplishment's  of  America 

Let  me  tell  you  how  great  it  is  to  be 
an  American.  We  have  6%  of  the  popu- 
lation and  occupy  7%  of  the  surface  of 
the  world,  yet  we  have  71%  of  the  au- 
tomobiles, 56%  of  all  the  telephones,  56% 
of  all  the  radios  and  television  sets  in 
the  world,  90%  of  all  the  bath  tubs  in  the 
world — and  it's  a  shame  more  of  them 
are  not  being  used. 

Two  guys  were  going  up  in  an  ele- 
vator. One  of  them  said,  "Your  deodor- 
ant isn't  working."  The  other  one  said, 
"It  must  be  vou — I  don't  use  it." 

This  country  produces  59%  of  the 
world's  steel  and  56%  of  the  world's 
electric  power  and  50%  of  the  oil;  56? 
of  the  com  and  42%  of  the  cotton;  33% 
of  the  coal;  31%  of  the  copper;  and  38% 
of  the  iron;  and  44%  of  all  the  manufac- 
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tured  goods   you   see  in  this  world  are 
produced  by  this  6%. 

We've  got  some  Marxist  professors  in 
some  of  our  universities  in  America  who 
don't  even  believe  in  free  enterprise. 
They're  telling  our  kids  that  the  free 
enterprise  systm  is  out  of  date.  "Social- 
ism is  the  new  day."  Don't  you  believe 
it.  Don't  you  believe  it. 

In  Russia  it  takes  39  million  farmers  to 
feed  their  country  and  they  had  to  im- 
port 40  million  bushels  of  American 
wheat.  And  in  the  United  States,  we 
only  need  3V4  million  fanners  to  feed 
this  entire  nation,  feed  us  better,  and 
have  a  surplus  for  export. 

How  do  we  do  it?  I'll  tell  you  how 
we  do  it — with  productive  machinery 
developed  by  American  manufacturers 
and  well  used  by  American  fanners 
working  to  make  a  profit. 

In  South  America  it  takes  43  million 
farmers  to  feed  their  191  million.  And 
in  Africa  it  takes  97  million  fanners  to 
feed  their  351  million. 

Socialist  nations  all  over  this  world 
are  looking  to  this  capitalistic  system 
this  morning  to  keep  them  from  starv- 
ing to  death. 

His  thoughts  on  Russia 

Gentlemen,  I  have  mixed  emotions 
about  selling  wheat  to  the  Russians.  If 
you  want  to  know  my  honest  opinion,  I 
don't  believe  in  giving  the  communists 
anything  until  they  knock  down  that 
Berlin  wall  and  raise  that  Iron  Curtain, 
get  out  of  Cuba  and  Angola  and  re- 
lease 900  million  people  they  have  cap- 
tured since  the  end  of  World  War  II. 

Then  I  would  sit  down  and  do  some 
hard-nosed  bargaining.  I'm  one  Ameri- 
can who  is  sick  to  death  watching  the 
communists  gobble  up  one  nation  after 
the  other,  until  today  we're  virtually  an 
island  in  a  red  sea. 

Get  involved  in  the  things  that  are 
going  on  around  you,  gentlemen,  and  ac- 
cept the  responsibility  of  citizenship. 
Choose  your  leaders  with  greater  car 
and  relearn  the  art  of  self-discipline. 

Learn  and  teach  there  is  no  such 
thing  as   a  free   lunch.   And  teach  that 


there  is  no  place  in  our  society  for 
award  or  punishment  that  is  not  earned. 
And  learn  to  teach  that  freedom  is  in- 
separable from  responsibility. 

These  people  who  are  always  down- 
grading our  country  and  downgrading 
God  remind  me  of  the  boy  who  mur- 
dered his  mother  and  father  and  then 
threw  himself  on  the  mercy  of  the  court 
becuse  he  was  an  orphan. 

In  fact,  I  heard  about  a  liberal  church 
that  put  a  sign  out  in  front  one  Sunday 
that  said  there  was  no  hell.  And  a  little 
fundamentalist  church  across  the  street 
put  out  a  sign  twice  as  big  that  said, 
"The  Hell  There  Ain't!" 

I'm  going  to  close  with  this  story.  A 
lady  came  up  to  me  after  a  meeting  one 
day,  and  she  was  crying,  and  I  said, 
"Lady,  what's  the  matter?"  She  said, 
"I'm  just  so  nervous  and  upset.  I  just 
believe  the  whole  world's  coming  apart." 
She  said,  "Do  you  think  if  I  went  into 
a  room  and  praved  about  all  these  prob- 
lems, God  would  work  everything  out 
and  then  I  wouldn't  have  to  worry  any 
more?" 

I  said,  "Lady,  none  of  us  pray  enough. 
We  ought  to  pray  every  day.  We  ought 
to  pray  for  the  President,  and  the  lead- 
ers of  our  conutry,  and  all  those  in  au- 
thority. We  ought  to  pray  for  each 
other." 

And  I  told  her  this  story  about  an 
old  country  preacher  out  in  Dallas,  Tex- 
as. He  was  more  than  just  an  old  coun- 
try preacher — he  was  a  big  one.  He  was 
about  6  feet  8  inches  tall.  He  went  out 
to  Los  Angeles  to  do  a  little  preaching  a 
few  years  ago.  When  he  got  to  L.A.,  he 
went  out  in  Pershing  Square.  He  got  up 
in  the  park,  stepped  up  on  a  cement 
abutment  and  opened  his  Bible  and 
started  preaching  an  old-fashioned  gos- 
pel sermon.  He  had  been  preaching  for 
about  15  minutes  when  a  big  crowd  had 
gathered  to  listen.  Then  one  of  the  boys 
from  the  university  came  by  and  he  got 
up  on  a  soap  box  and  started  heckling 
the  preacher  He'd  say,  "Hev,  preacher 
— this  God  you're  bragging  about — man, 
he  can't  be  all  that  powerful.  If  He's  as 
great  as  you  say  He  is  and  He  can  do 
all   these   miracles,    I    want   to   see   you 
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prav  one  time  and  see  if  he'll  knock  me 
off  this  box." 

The  preacher  didn't  pay  any  atten- 
tion. He  just  kept  on  preaching.  But 
this  fellow  wouldn't  stop.  He'd  say, 
"Hey,  Minister,  I  don't  think  you  heard 
what  I  said.  I  said  this  God  you're  brag- 
ging about,  if  he's  all  that  great  and  all 
that  powerful  and  he  can  do  all  these 
things,  whv  don't  vou  pray  one  time  and 
see  if  he'll  knock  me  off  this  box." 

Well,  that  kept  on  for  20  minutes,  and 
finally  that  old  preacher  just  stopped,  as 
though  he  had  heard  him  for  the  first 
time.  He  closed  his  Bible,  he  stepped 
down  off  that  cement  abutment,  he 
walked  over  to  where  that  fellow  was, 
drew  back,  and  that  preacher  must  have 
knocked  him  30  feet.  And  he  walked  ov- 
er to  him,  looked  down  at  him,  and  he 
said,  "Let  me  tell  you  something,  and 
don't  you  ever  forget  it.  I  never  asked 
God  to  do  anything  for  me  that  I  can 
do  mvself." 

That's  mv  answer  to  people  who  sit 
back  and  say,  "Let  somebody  else  do 
it." 

Gentlemen,  we  have  a  great  future 
because  of  great  people  just  like  you  all 
over  this  land.  But  I  am  convinced  that 
unless   America   has   a   spiritual  revival, 


unless  we  have  a  clean-up  of  morality 
in  this  country  from  top  to  bottom,  and 
a  total  rededication  and  commitment  to 
those  same  ideals  that  our  forefathers 
had  when  they  sat  down  at  their  first 
meeting,  the  day  might  come  when  vou 
will  be  sitting  on  your  porch  one  after- 
noon trving  to  explain  to  your  great 
grandchildren  how  it  used  to  be  when 
you  lived  in  a  free  America. 

I  want  to  thank  you  for  the  privilege 
of  letting  me  stand  up  here  todav  to 
give  three  cheers  for  God  and  our  won- 
derful country.  You  have  been  a  delight- 
ful audience.  I  hope  you  will  have  a 
tremendous  convention  and  a  very  suc- 
cessful year. 

Thank  you  very  much  and  God  bless 
vou.  (Applause  as  all  stood) 

President  Dennis:  Mr.  Remley,  we 
wish  to  thank  you  for  a  very  powerful 
and   inspiring   address. 

President  Williams:  The  Roadmasters 
will  reconvene  at  1:30  this  afternoon  in 
this  room  and  the  Bridge  and  Building 
Association  will  reconvene  at  1:30  P.M. 
in  Regency  Room  "D,"  not  the  room 
where  we  were  yesterday. 

If  there  is  no  further  business  to  come 
before  this  session,  we  are  adjourned. 

.  .  .  Recessed  at  11:55  A.M.  .  .  . 


AFTERNOON  SESSION 


September   14,    1976 


President  Williams:  The  Meeting  will 
please  come  to  order.  The  Second  Meet- 
ing of  our  81st  Annual  Convention  is 
now  in  session. 

The  first  feature  this  afternoon  will  be 
the  Report  of  Special  Committee  No.  1 
"Problems    Encountered    in    Remodeling 


Existing  Buildings."  Mr.  W.  E.  Halley 
is  the  Sponsor.  The  Chairman  is  Mr. 
W.  C.  Sturm,  senior  project  engineer, 
EJ&E,  and  a  Director  of  our  Associa- 
tion. Will  Mr.  Halley,  Mr.  Sturm  and 
any  members  of  the  Committee  that  are 
present  please  come  forwa.rd 


Problems  Encountered  In 
Remodeling  Existing  Buildings 


Committee  Report 


COMMITTEE — W.  C.  Sturm,  Chairman,  sr.proj.engr.,  EJ&E,  Joliet,  111.;  E.  B. 
Dobranetski,  Vice  Chair-man,  B&LE,  Greenville,  Pa.;  D.  Bessey,  arch.,  CMSP&P, 
Chicago;  C.  R.  Lund,  asst.supvr.bldg.mtce.,  CMSP&P,  Chicago;  Paul  Saletnik, 
stf.engr.bldgs.,  C&NW,  Chicago;   and  W.  F.  Stokes,  gen.fore.trk.,  ICG,  Chicago. 


Introduction 

Remodeling  can  generally  be  defined 
as  reconstruction  of  an  existing  facility 
to  restore  it  to  its  former  state  of  effi- 
ciency. There  are,  however,  many  rea- 
sons for  the  decision  to  remodel  an  ex- 
isting building.  A  change  in  the  assigned 
function  of  the  building  or  a  change  in 
the  corporate  structure  which  affects  the 
lavout  of  the  building  or  an  individual 
area  may  call  for  remodeling  to  accom- 
modate these  changes.  Renovation  or 
upgrading  of  an  older  building  may  be 
necessarv  to  improve  working  and  em- 
ployee morale.  Often  an  older  building 
mav  have  deteriorated  to  a  point  where 
routine  maintenance  work  is  unable  to 
maintain  the  structure  and  a  general 
rehabilitation  is  necessary  to  restore  the 
building  as  a  viable  working  area.  Any 
of  these  factors  or  a  combination  there- 
of can  contribute  to  the  decision  to  re- 
model. 

Inspection 

Prior  to  considering  remodeling  a 
building  a  thorough  inspection  should 
be  made  to  determine  the  suitability  of 
the  structure  for  its  intended  function. 
Three  basic  points  must  be  considered 
when,  inspecting  the  building — func- 
tional suitabilitv,  structural  suitability, 
and  maintenance  factors. 

The  building  must  first  be  evaluated 
from  a  functional  viewpoint.  Taking  into 
consideration  the  activities  of  the  cur- 
rent or  proposed  occupant,  space  must 
be  made  available  to  provide  an  en- 
vironment conducive  to  the  efficient  op- 
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eration  of  the  function.  Rearrangement 
or  alteration  to  the  spaces  in  order  to 
make  them  more  appropriate  must  be 
considered.  These  proposed  alterations 
must  be  practical  and  economically 
feasible.  If  the  building  can  reasonably 
contain  the  proposed  function  then  fur- 
ther inspection  is  warranted.  If  not,  al- 
ternate buildings  or  spaces  should  be 
considered   at  this  time. 

Structural  suitability  should  then  be 
determined.  If  the  builder  is  to  be  sub- 
jected to  loadings  significantly  greater 
than  those  wor  which  it  was  originally 
designed,  structural  calculations  should 
be  made.  This  is  particularly  true  if 
heavy  equipment,  such  as  Data  Pro- 
cessing equipment,  is  to  be  installed. 
The  functional  requirements  may  a!s) 
necessitate    structural    modification,    for 
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example,  the  removal  of  a  bearing  wall 
to  create  a  larger  open  space. 

Anv  major  structural  problems  should 
be  evaluated.  The  structure  should  be 
checked  for  signs  of  settling  or  move- 
ment and  the  cause  determined.  Foun- 
dation walls  should  be  checked  for 
cracks  and  evidence  of  leakage.  Exterior 
walls  and  bearing  partitions  should  be 
examined  for  cracks  and  extent  of  tuck- 
pointing  determined.  Door  and  window 
lintels  should  be  inspected  for  signs  of 
deterioration  or  excessive  deflection. 
Concrete  structural  members  should  be 
inspected  for  excessive  spalling  and  ex- 
posure of  reinforcing  bars.  Steel  struc- 
tural members  should  be  inspected  for 
reduction  of  section  due  to  rust  or  cor- 
rosion. Any  visible  defects  such  as  shear 
cracks,  excessive  deflection  and  loose 
connections  should  be  noted.  The  roof 
system  should  be  inspected,  cause  of 
leakage  should  be  determined  and  the 
overall  condition  of  the  roof  mat  system 
and  the  flashings  should  be  evaluated. 
The  general  condition  of  doors,  win- 
dows, ceilings,  walls  and  floors  should 
be  noted. 

Maintenance  factors  should  then  be 
evaluated.  Although  the  building  ma}' 
be  currently  in  satisfactory  condition  it 
must  be  determined  if  major  mainten- 
ance will  be  required  within  the  fore- 
seeable future.  For  example:  Will  the 
roof  require  replacement  shortly?  Is  the 
heating  system  and  piping  approaching 
the  point  of  replacement?  All  of  these 
factors  must  be  considered  to  determine 
the  suitability  of  a  building  for  remod- 
eling. No  matter  from  what  standpoint 
a  designer  evaluated  the  suitabilitv  of 
a  building,  he  should  alwavs  keep  ask- 
ing whether  or  not  all  the  expense  and 
effort  involved  in  remodeling  an  exist- 
ing building  is  really  worth  it.  In  many 
instances,  construction  of  an  entirely 
new  structure  may  provide  a  modern 
building  specifically  tailored  to  the  com- 
pany's needs  at  a  more  economical  price. 
Even  if  the  cost  of  constructing  a  new 
building  is  not  less  than  remodeling, 
savings  may  still  be  experienced  if  com- 
pared    to     the     projected     maintenance 


costs.  Therefore,  life  cvcle  costs  of  the 
proposed  remodeling  project  must  be 
compared  with  those  for  a  new  build- 
ing. Regardless  which  course  a  designer 
chooses  to  follow,  he  should  always 
keep  an  open  mind  and  research  all 
available  options. 

Codes 

The  designer  must  insure  that  all  ap- 
plicable codes  are  complied  with.  Items 
that  may  have  been  allowable  at  the 
time  the  building  was  initially  con- 
structed and,  therefore,  beyond  the 
scope  of  newer  more  restrictive  codes, 
may  now  have  to  be  resolved.  Areas 
with  which  particular  attention  will 
have  to  be  given  are: 

(1)  Life  safety  codes  (number  and 
tvpe  of  exits,  sprinklers,  occu- 
pancy requirements) 

(2)  Sanitary  requirement  (number 
and  type  of  fixtures,  materials 
for  floors  and  walls) 

(3)  Electrical  requirements  (wiring 
may  have  to  be  brought  to  cur- 
rent  standard) 

Additionally,  local  codes  may  be  more 
restrictive  than  national  codes  and  may 
contain  provisions  which,  for  instance, 
may  require  the  building  to  be  acces- 
sible to  handicapped  persons.  A  thor- 
ough check  to  insure  compliance  is  nec- 
essarv  as  much  additional  work  may 
be  required  to  bring  the  building  to  cur- 
rent standards,  thus  greatly  altering  the 
cos:  considerations. 

Mechanical    systems 

When  remodeling  a  building  it  is  of- 
ten desirable  or  necessarv  to  upgrade 
the  mechanical  systems.  Often  older 
buildings  have  antiquated  radiators 
which  may  be  replaced  by  fin-tube  ele- 
ments to  provide  more  efficient  heat  and 
a  cleaner  appearance.  Piping,  valves 
and  traps  should  be  inspected  to  deter- 
mine if  replacement  is  warranted  as  part 
of  the  remodeling.  It  is  generally  advis- 
able to  change  out  piping  which  will  be 
concealed  after  remodeling  so  as  to  ob- 
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tain  a  fresh  start  with  a  maximum  ex- 
pected life.  If  the  existing  heating  plant 
requires  a  great  deal  of  maintenance,  is 
of  inadequate  capacity  or  could  be  con- 
verted to  a  cleaner  and  more  economical 
fuel,  now  is  certainly  the  time  to  con- 
sider replacement. 

Manv  older  railroad  buildings  are  air- 
conditioned  bv  individual  window  units 
which  were  installed  piecemeal  over  the 
years.  Remodeling  often  gives  us  the 
opportunity  to  replace  the  window  units 
with  a  central  unit.  Advantages  to  a 
centra!  system  include  a  reduction  in 
maintenance  expense  compared  to  mul- 
tiple window  units  and  a  greater  life 
expectancy  for  the  equipment.  Consid- 
eration should  be  given  at  this  time  to 
potential  reduction  of  heat  loss  and 
gain.  This  can  be  accomplished  by  ad- 
ditional insulation  for  the  building, 
pipes  or  ducts  as  required.  Large  win- 
dow areas  can  be  reduced.  Older  build- 
ings depended  on  large  windows  for 
natural  light  and  ventilation,  whereas, 
todav  greater  emphasis  is  placed  on  arti- 
ficial lighting  and  mechanical  ventila- 
tion and  cooling.  If  a  roof-mounted  cen- 
tra] air-conditioning  unit  is  contem- 
plated, care  must  be  taken  to  insure 
adequate  structural  support.  Adequate 
thermostatic  controls  for  both  heating 
and   cooling   should   be   provided. 

Sanitary  facilities  must  be  evaluated 
to  determine  if  they  are  adequate  in 
number  to  accommodate  the  anticipated 
building  occupancy.  Remodeling  may 
present  the  opportunity  to  replace  ex- 
isting piping  and  correct  existing  prob- 
lems. Once  again  it  is  advisable  to  re- 
place any  marginal  piping  or  fixtures 
during  the  remodeling  process.  If  new 
sanitary  facility  areas  are  to  be  included 
in  the  design  availability  of  existing  ser- 
vice and  drainage  lines  must  be  con- 
sidered. 

Remodeling  of  a  building  will  often 
require  additional  electric  service.  To 
fuliv  evaluate  the  requirements  you 
must  go  back  to  the  primary  source,  the 
transformer.  Whether  railroad  owned  or 
a  public  utilitv  it  must  be  able  to  han- 
dle the  required  increase  or  be  replaced. 


Assuming  that  sufficient  power  is 
available  inevitably  remodeling  will  re- 
quire that  receptacles  and  light  switches 
will  have  to  be  relocated  in  order  to 
accommodate  revised  placement  of 
desks  and  equipment.  This  will  often 
require  the  channeling  of  existing  ceil- 
ings, walls  and  floors  to  relocate  service 
runs  for  the  outlets  and  switches  with 
the  accompanying  cost  of  repairing  plas- 
ter, tile  and  painting.  One  alternative 
solution  is  the  use  of  surface  raceways. 
This  equipment  is  available  from  many 
companies  with  one  common  advantage 
— versatility.  The  raceway  comes  in 
many  styles  and  colors  and  can  readily 
be  incorporated  into  the  present  svstem. 
Flat-pancake  styles  are  available  for 
floor  receptacles  and  telephone  cables, 
thin  two-wire  styles  wall  mount  for 
switches,  and  large  square  styles  are 
available  to  handle  multiple-circuit 
cables. 

Low-voltage  switching  systems  should 
be  considered  when  a  light  is  to  be  con- 
trolled from  three,  four  or  more  points. 
In  these  instances  the  wiring  is  decid- 
edly complicated  and  expensive  due  to 
4-way  switches,  long  wire  runs  and  ad- 
ditional labor,  yet  lights  controllable 
from  numerous  points  may  be  verv  de- 
sirable. Therefore,  the  low-voltage 
switching  system  makes  it  possible  to 
control,  lighting  circuits  from  numerous 
points  at  a  reasonable  cost.  It  is  also 
desirable  to  arrange  the  lighting  circuits 
so  that  minimal  lighting  can  be  pro- 
vided for  off-hour  tasks  such  as  clean- 
ing, thus  reducing  the  energy  consump- 
tion of  the  building. 

When  upgrading  the  lighting  during 
remodeling,  fluorescent  fixtures  should 
generally  be  used  to  replace  existing 
incandescent  lamps.  The  greatest  single 
advantage  of  fluorescent  lamps  is  their 
efficiency.  Thev  produce  two  to  three 
times  greater  light  per  watt  of  power 
consumed  while  producing  less  heat. 
The  quantitv  and  quality  of  light  for 
task  purposes  is  also  better  when  using 
fluorescent  lighting. 

The  need  for  additional  mechanical 
systems  should  be  investigated.  Remod- 
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eling  can  make  feasible  the  inclusion  of 
elevators  or  escalators,  improved  com- 
munications systems,  sprinkler  svstems, 
smoke  detectors  or  improved  security 
systems.  Each  of  these  must  be  evalu- 
ated on  their  own  merits  based  on  the 
needs  of  the  occupied  space  and  gov- 
erning codes. 

Materials 

The  decision  to  remodel  an  existing 
facility  presents  the  designer  with  the 
oportunitv  to  utilize  more  modern  and 
more  easily  maintainable  materials.  The 
designer  must  determine  whether  or  not 
the  quality  of  architecture  expressed  in 
the  existing  building  is  worth  preserving. 

Although  there  are  existing  buildings 
which  have  a  distinct  and  unique  form 
of  railroad  architecture  which  is  worth 
preserving,  the  vast  amount  of  build- 
ings found  in  our  nation's  railroad  yards 
have  no  appreciable  architectural  char- 
acter. Therefore,  in  most  instances  eco- 
nomics will  dictate.  Satisfying  func- 
tional and  physical  requirements  as  eco- 
nomically as  possible  is  of  prime  consid- 
eration. Simplicity  and  consistency  are 
the  keys  to  meeting  this  challenge.  The 
designer  must  differentiate  between  sit- 
uations where  it  is  appropriate  to  seek 
a  definite  architectural  character  as  op- 
posed to  those  requiring  a  quick  and 
simple  solution  which  satisfies  all  func- 
tional and  physical  needs.  This  must  be 
kept  in  mind  when  selecting  replace- 
ment materials.  If  this  philosophy  is 
adhered  to  the  appearance  of  our  build- 
ings will  be  inherently  improved. 

Materials  should  be  selected  with 
strong  emphasis  on  their  maintainability. 
Life  cvcle  cost  must  be  considered  as 
well  as  initial  cost.  Public  areas  should 
have  durable  and  serviceable  material. 

Windows  often  require  replacement 
during  remodeling.  Depending  on  the 
character  of  the  building  manv  different 
methods  mav  be  used.  In  office  build- 
ings which  are  air-conditioned  and  in 
which  the  ceiling  is  to  be  lowered  and 
suspended,  windows  of  much  less  glass 
area  may   be   employed.    In   shop   areas 


deteriorated  wood  windows  may  be  re- 
placed with  fiberglass  panels  or  with 
glass  block. 

Flexibility 

One  factor  that  must  receive  adequate 
attention  when  remodeling  office  areas 
is  the  problem  of  flexibility.  Depart- 
mental structure  is  subject  to  periodic 
change  which  necessitates  the  regroup- 
ing of  personnel  for  optimum  efficiency. 
The  open-office  landscape  plan  pro- 
vides the  required  flexibility.  While 
making  more  efficient  use  of  the  total 
available  space,  it  has  been  proven  that 
approximately  25%  more  people  can  be 
accommodated  in  the  same  amount  of 
floor  space  with  the  open-office  plan, 
a.1!  opposed  to  conventional  offices. 
When  planning  open  office  areas  it  is 
necessary  to  consider  each  individual's 
needs  as  far  as  job  function  and  re- 
quired contacts  with  other  people.  It 
must  be  determined  where  absolute  pri- 
vacy is  required,  and  provide  conven- 
tional floor-to-ceiling  private  offices. 
Normally  this  will  result  in  a  central 
office  area  with  closed  executive  and 
administrative  offices  around  the  perim- 
eter. Essentially  equal  facilities  should 
be  provided  for  people  at  equal  levels 
of  responsibility.  Informal  conference 
areas  can  be  interspersed  throughout 
the  open-office  area  for  use  by  those 
individuals  whose  work  areas  do  not 
accommodate  visitors.  Once  the  func- 
tional needs  of  the  work  environment 
are  satisfied,  coordinating  the  decor 
becomes  largely  a  matter  of  selecting 
colors  and  fabrics.  A  well-designed, 
cheerful  environment  is  most  conducive 
to  productivity.  The  addition  of  living 
plants  enhances  the  overall  visual  effect. 

Open  plans  should  be  constructed 
with  easily  relocatable  materials  which 
will  allow  for  future  changes,  movable 
partitions,  either  free  standing  or  full 
height,  allow  spaces  to  be  reorganized 
with  minimal  effort.  Suspended  ceilings 
with  grid  arrangements  allow  lighting 
and  registers  to  be  economically  rear- 
ranged. 
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Some  negative  reaction  can  be  ex- 
pected initially  from  employees  who 
feel  they  are  iosing  their  privacy.  This 
is,  however,  generally  a  temporary  re- 
action and  most  employees  prefer  the 
open  concept  to  the  traditional  office 
layou;. 

Anv  time  vou  plan  a  building  in  the 
traditional  closed  office  arrangement, 
there  is  a  lot  of  wasted  space.  Open- 
ofHce  areas  enable  you  to  tailor  your 
space  for  maximum  utilization.  The  re- 
sult is  not  only  more  efficient  space 
planning,  but  better  designed  work 
areas  and  a  more  productive  total  en- 
vironment. 

Operation  during  construction 

Often  operation  of  a  facility  must  be 
maintained  during  construction.  It  is 
imperative  that  construction  interfer- 
ence with  normal  operations  be  kept  at 
a  minimum.  An  open  line  of  communi- 
cation must  be  maintained  between  the 
designer,  contractor  or  foreman,  and  the 
building  occupants.  Planning  and  sched- 
uling of  work  should  be  organized  in  a 
manner  that  enables  a  smooth  reloca- 
tion of  occupants  from  existing  areas 
to  remodeled  spaces.  As  new  facilities 
are  completed,  thev  should  immediately 
be  occupied  bv  vacating  areas  remain- 
ing to  be  remodeled. 

The  critical  factor,  however,  is  safety. 
Protecting  companv  personnel  and  the 
general  public  from  all  possible  con- 
struction hazards  should  be  the  prime 
concern.  Remember  most  office  person- 
nel are  unfamiliar  with  construction  haz- 
ards. Where  possible  phvsical  zones 
should  be  established  which  separate 
construction  areas  from  usable  work 
space.  Boarding  up  or  roping  off  con- 
struction areas  are  the  most  common 
methods.  Some  of  the  more  common 
phvsical   hazards    are: 

( 1 )  Potential  electric  shock  from  bare 
wire  or  removed  panel  covers. 

(2)  Tripping  hazards  from  stored 
material,  scraps,  extension  cords 
or  tools. 

(3)  Dropped    tools    or    materials. 


(4)  Fire  hazards  from  material  such 
as  paint,  thinners  or  sawdust. 

Noise,  dirt  and  other  such  construc- 
tion annoyances,  although  unavoidable, 
should  be  controlled  as  much  as  pos- 
sible. Solid  barriers  can  help  to  mini- 
mize these  problems.  Scheduling  work 
during  off-peak  hours  may  also  help  to 
decrease  disturbances.  This  could  be 
costly  if  overtime  wages  must  be  paid; 
however,  some  advantages  mav  be  re- 
gained   by    greater   working   efficiency. 

Services  must  be  provided  to  permit 
the  emplovees  to  perform  at  their  full- 
est capacity  while  the  remodeling  work 
is  being  progressed.  This  may  involve 
the  temporary  relocation  of  phone  ex- 
tensions, equipment  and  electrical  out- 
lets and  must  be  considered  a  part  of 
the    remodeling    cost. 

Whatever  the  particular  circumstances 
arc,  careful  consideration  of  all  facets 
of  the  proiect  with  all  interested  par- 
ties will  help  to  minimize  the  confusion 
that  almost  always  occurs.  Although  in 
many  situations  it  is  virtually  imoos- 
sible,  the  temporary  relocation  of  build- 
ing occupants  can  eliminate  a  great  deal 
of  unnecessary  confusion. 

Conclusion 

Virtually  everv  consideration  \vh°n 
deciding  to  remodel  can  be  directly 
translated  into  dollars.  A  comparison  of 
these  figures  to  the  costs  involved  in 
construction  of  a  new  facility  should  re- 
veal the   most  economic   solution. 

Life-cycle  costs  must  be  evaluated. 
Remodeling  an  existing  building  may 
initially  be  more  economical  than  new 
construction.  Considering  the  mainte- 
nance requirements  and  utility  cists  of 
the  two  options  may  reveal  the  opposite 
resul;. 

Construction  time  also  must  be  con- 
sidered. New  construction  may  be  more 
economical  but  would  require  a  year  or 
more  to  build.  Remodeling  an  existing 
facility  could  reduce  construction  time 
with,  a  resultant  savings.  Every  situation 
is  unique  and  must  be  judged  individ- 
ually. 
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One  word  of  caution  concerning  re- 
modeling projects.  More  often  than  not 
something  totally  unexpected  occurs 
•during  a  remodeling  that  puts  the  proj- 
ect over  budget.  It  is  difficult  to  predict 
possible  problems  in  any  construction 
operation.  In  remodeling,  the  problem 
is  compounded  due  to  lack  of  sufficient 
technical  data  and  actual  field  informa- 
tion.    Therefore,      when      appropriating 


funds,  an  adequate  contingency  factor 
should  be  anticipated. 

President  Williams:  Thank  you  Mr. 
Sturm    and    your    Committee    Members. 

Will  Mr.  Novszewski  please  come  for- 
ward  and   introduce   the   next   speaker? 

(M.  Novszewski  introduces  Mr.  Bob- 
ert  L.  Cragg,  president  of  the  Earle 
Gear  &  Machine  Company,  Philadel- 
phia,   Pennsylvania.) 


An  Introduction  To  Moveable-Bridge 
Operating  Machinery  Inspection  Procedures 

By  ROBERT  L.  CRAGG,  P.E. 

President,    Earle   Gear   &   Machine   Co.,    Philadelphia,    Pa. 


Mi.  President,  members  of  the  Amer- 
ican Bailwav  Bridge  and  Building  Asso- 
ciation and  distinguished  guests.  It  is  a 
great  honor  and  personal  pleasure  for 
me  to  have  the  opportunitv  of  address- 
ing the  bodv  of  this  outstanding  organi- 
zation. I  hope  the  remarks  I  shall  offer 
will  assist  vou  in  your  daily  efforts. 

The  topic  which  M.  Novszewski  sug- 
gested concerns  the  vital  but  frequently 
overlooked  package  of  machinery  that, 
hopefully,  causes  movable  bridges  to 
move  when  called  upon  to  do  so. 

What  is  a  movable  bridge?  One  defi- 
nition is:  A  bridge  that  will  permit  the 
flow  of  traffic  in  one  mede — while  ob- 
structing traffic  in  other  modes.  Yes — ■ 
they're  expensive  to  build;  certainly  a 
necessity;  sometimes  exciting;  and,  fre- 
quently, an  inconvenience — particularly 
when,  broken  down  or  at  times  when 
they  fail  to  operate  properly  and  receive 
much    unwanted    publicity. 

Machinery  gives  good  service 

In  order  to  reduce  the  inconvenience 
suffered    by    such    unscheduled    service 


interruptions,  it  is  necessary  to  main- 
tain, the  machinery  and  associated  struc- 
tures in  first-class  condition.  At  best, 
this  is  difficult  for  anv  number  of  rea- 
sons— insufficient  funds;  lack  of  Quali- 
fied personnel;  priority  of  other  jobs — 
to  name  a  few.  The  fact  is,  operating 
machinery  has  been  designed  and  man- 
ufactured to  stringent  and  exacting 
specifications  imposed  by  the  engineer, 
the  ABEA,  AASHTO'  and  AGMA, 
anrir;  others.  It  is  rugged,  dependable 
and  safe.  It  will  provide  many  years  of 
reliable  service  provided  it  is  accorded 
proper    attention    and    maintenance. 

No  doubt  a  paradox  exists  as  a  result 
of  the  reliability  of  such  equipment.  The 
fact  it  continues  to  operate  under  most 
adverse  circumstances  results  in  giving 
ii:  little  attention  and  causes  us  great 
shock  when  ultimately  it  fails  to  operate 
properly.  Additionallv,  machinerv  suf- 
fers another  malady  since,  normally,  it 
is  out  of  sight  and  out  of  mind  to  the 
users  of  the  bridge,  to  visiting  dignitaries 
and  to  others.  Thus,  it  often  does  not 
receive  even  the  cosmetic  attention  ren- 
dered to  other  more  visible   members. 
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However,  machinery  is  a  somewhat 
complex  system  of  interrelated  precision 
components  which  constantly  are  ex- 
posed to  a  hostile  environment.  Dirt, 
corrosion,  foreign  materials  and  pigeon 
droppings  constantly  menace  the  mem- 
bers. Winds,  heavy  loads  and  misalign- 
ments impart  shocks  of  unknown  mag- 
nitudes upon  the  system.  Erosion,  shift- 
ing of  foundations  and  distortions  re- 
sulting in  unsatisfactory  operation  and, 
ultimatelv,  failure  of  gears,  bearings 
and  other  machinery  elements. 

There  are,  I  suppose,  times  when  it 
appears  that  nothing  changes.  Picture 
the  dilemma  faced  by  the  railriad  of- 
ficials, the  engineers  and  other  curious 
observers  as  they  walked  out  on  what 
remained  of  their  bridge  about  1870, 
peered  cautiouslv  over  the  edge  at  the 
fallen,  span  and  dunked  locomotive; 
stuck  their  hands  in  their  pockets  and 
exclaimed:  "Well,  I'll  be;  it  did  fall 
down!" 

Now,  a  century  later,  we  see  the  sit- 
uation has  not  changed  substantiallv  as, 
once  again,  the  engineer,  the  town  fa- 
thers and  other  interested  spectators 
look  over  the  edge  of  an  approach  span 
at  a  leaf  collapsed  into  the  channel, 
stick  their  hands  in  their  pockets  and 
exclaim,  "Well,  I'll  be;  it  did  fall  down!" 

The  unfortunate  fact  is,  in  the  case 
of  todav,  at  least — something  could  have 
and  should  have  been  done  to  avoid  the 
potential  danger  and  resultant  incon- 
venience, to  say  nothing  of  the  great 
costs  of  emergency  repair.  Prior  to  fail- 
ure, the  trouble  signals  should  have  been 
spotted  and  proper  maintenance  and 
repair  conducted  to  avoid  the  catas- 
trophic   collapse. 

This,  then,  is  our  purpose  today — to 
discuss  movable  bridge  operating  ma- 
chinery and  look  into  inspection,  evalu- 
ation and  maintenance  of  this  vital 
equipment. 

Maintenance  starts  with   inspection 

Inspection,  defined,  is  the  observa- 
tion and  critical  appraisal  and  evalua- 
tion of  the  machinery  elements.  It  is  the 


point  from  which  a  sound  maintenance 
program  starts. 

The  purpose  of  an  inspection  is  to 
recognize  and  detect  wear  and  distin- 
guish between  normal  and  abnormal 
conditions.  The  first  is  inevitable  and 
the   second   subject   to   correction. 

An  inspection  is  the  development  of 
logical  evaluation  procedures  which  lead 
to  valid  conclusions.   In  order: 

(1)  The  machinery  is  viewed  as  a 
power-transmission  package . 

(2)  Each  component  bears  a  definite 
relationship  with  other  parts  and 
elements. 

(3)  And,  each  condition  has  a  cause. 
During   an   inspection,   thorough   field 

observations  are  first  obtained  and  cor- 
related with  original  specifications  and 
"as-installed"  conditions.  Evaluation  of 
those  observations  is  then  conducted  by 
ones  experienced  in  machinery  design 
and  operation.  Finally,  appraisal  of  the 
conditions  permits  development  of  prop- 
er conclusions  and  recommendations  for 
maintenance   and   repairs. 

Through  such  procedures  and  regu- 
lar inspection  programs,  a  dossier  of  the 
changing  condition  of  the  machinery 
mav  be  established,  progress  of  wear 
may  be  recorded  and  a  delineation  of 
causes  established.  Together  with,  this, 
planning  may  be  completed  for  routine 
maintenance  as  well  as  preparing  for 
correction  of  major  deficiencies. 

In  the  short  time  available  this  after- 
noon, it  is  not  possible  to  investigate 
all  the  facets  of  these  important  consid- 
erations. In  fact,  we  shall  only  be  able 
to  touch  upon  the  highlights  of  prooer 
programs.  However,  it  is  hoped  that 
these  short  remarks  will  direct  your  at- 
tention to  the  efforts  required  and  as- 
sist you  in  future  planning  toward  as- 
surance of  safety',  reliability  and  integ- 
rity of  the  movable  bridges  in  your  sys- 
tems. 

It  should  be  pointed  out,  first  rf  all, 
that  nothing  is  st  constant  as  change 
and  the  lack  of  absolutes  in  the  design, 
method  of  operation  and  arrangement 
of  operating  machinery  on  movable 
bridges.    Many    talented    and    ingenious 
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people  have  introduced  their  concepts 
to  bring  about  the  present-day  state-of- 
the-art.  Thus,  although  the  remarks  I 
shall  make  about  machinery  arrange- 
ments and  components  generally  are 
consistent  and  true,  other  different  and 
unusual  machinery  combinations  will  be 
found   on   some  bridges. 

What  is  operating  machinery? 

Essentially  it  is  a  power-transmission 
train  whose  purpose  is  to  transmit  input 
energy  and  convert  it  to  such  a  form  as 
to  cause  the  bridge  to  rise,  descend  or 
swing. 

The  elements  comprise: 

(1)  An  energy  source;  electric  mo- 
tor, internal-combustion  engine, 
hydraulic  motor,  horse,  mule  or 
human  power  which  introduces 
rotary  motion  to; 

(2)  A  series  of  gears  and  shafting; 
or,  at  times,  chains  and  sprockets 
that  reduce  the  speed  and  in- 
crease the  torque  to; 

(3)  A  final  member,  normally  called 
a  rack  pinion,  which  engages  a 
companion  piece,  normally  called 
a  rack,  thereby  introducing  mo- 
tion to  the  span. 

The  slide  at  which  we  are  looking 
illustrates,  in  line  drawing  fashion,  the 
elements  just  described.  These  include 
the  motor,  brake,  primary  and  second- 
ary gear  reductions,  rack  pinion,  rack 
and    associated   bearings   and   couplings. 

Of  course,  due  to  the  varying  widths, 
lengths,  weights  and  design  options, 
these  elements  can  be  used  separately 
or  in  concert  with  one  another  in  many 
different  ways. 

For  instance,  in  the  case  of  bascule 
bridges,  customary  design  would  utilize 
a  totally  enclosed  differential  reducer  in 
the  primary  location  followed  by  one 
or  more  open-gear  reductions.  Present- 
day  state-of-the-art  would  comprise  not 
only  the  primary  differential  reducer 
but  also  totally  enclosed  secondary  re- 
ducers. 

The  purpose  of  the  differential  re- 
ducer is  to  provide  load  sharing  to  as- 


sure even  loading  of  all  machinery 
driving  the  leaf.  In  the  case  of  two-leaf 
bascule  bridges,  each  leaf  requires  an 
operating  machinery  system.  Typicallv, 
the  total  speed  reduction  from  the  mo- 
tor to  the  rack  pinion  is  about  400:1. 
Thus,  for  an  870-rpm  motor,  the  rota- 
tional speed  of  the  rack  pinion  is  about 
2  rpm  and,  usually,  about  two  revolu- 
tions of  the  rack  pinion  are  required 
to  open  or  close  the  span. 

Torque  requires  massive 
construction 

Please  observe  that,  as  the  speed  is 
reduced,  the  torque  is  increased  propor- 
tionately. This  is  evidenced  by  the  more 
massive  shafts  and  gears  which  are  ca- 
pable of  supporting  greater  loads. 

In  addition  to  the  machinery  required  , 
to  move  the  leaf,  there  are  other  ele- 
ments and  devices  required  in  the  sys- 
tem. These  include  buffer  cylinders, 
live  load  shoes,  centering  devices,  tail 
locks   and  span  locks. 

Or  the  many  types  of  bascule  bridges, 
including  trunnion;  Strauss  or  heel  trun- 
nion, Scherzer  or  rolling  life  and  others, 
the  most  common  type  for  railroad  us- 
age is  the  rolling-lift  bascule  bridge. 

In    concept,   the   rolling-lift   bridee   is 
actuated  bv  a  rack  pinion  mounted  on    j 
the  span  which  traverses  a  straight  rack    ' 
that  is  stationary  and  fixed  to  the  foun-    . 
dations.     The     leaf    has     curved,     track 
plates    affixed    to    the    bascule    girders 
tha':  support  and  carry  the  weight  of  the 
leaf  and  counterweight.  On  the  pier  are 
flat  track  plates  which  the  curved  plates 
roll  upon  as  the  pinion  moves  along  the 
rack.   You  will  notice   the   certerline   of 
the    rack    pinion    is    the    center    of    the 
curved  track  plates  so  that,  as  the  leaf 
rotates,   the  pinion   axis   is  moving  in  a 
horizontal    plane. 

Bascule,  incidentally,  is  a  word  de- 
rived from  the  French  and  literally 
means  see-saw.  Thus,  a  bascule  span  is 
a  balanced  span  as  evidenced  by  the 
counterweight.  In  essence,  little  work 
is  required  in  raising  or  lowering  a  bas- 
cule  leaf   to   overcome   frictional   losses. 
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The  design  must  include  sufficient  pow- 
er to  overcome  the  major  loads;  those 
imposed  by  wind,  snow  and  ice.  The 
machinery  for  this  type  of  bridge  is 
mounted,  on  the  span  and  moves  to- 
gether with  the  leaf. 

Vertical!  lift  is  hung  on  wire  ropes 

Vertical-lift  bridges,  rather  than  hav- 
ing a  rotating  leaf,  utilize  a  rigid  mov- 
able span  that  is  hung  by  wire  ropes 
passing  over  sheaves  at  the  top  of  tow- 
ers on  each  end  of  the  movable  span. 
The  opposite  ends  of  the  ropes  are  at- 
tached to  counterweights.  Channel  clear- 
ance is  then  obtained  by  vertical  move- 
ment of  the  span.  Although  there  are 
many  types  of  vertical-lift  bridges,  we 
shall  look  at  just  two  which  are  most 
common  to  railroads.  These  are  called 
tower  drive  and  span  drive. 

On  a  tower-drive  bridge,  movement 
of  the  span  is  caused  bv  driving  the  rope 
sheaves.  A  close  balance  exists  between 
the  span  and  the  counterweights  such 
that  the  transfer  of  the  weight  of  wire 
rope  traversing  the  sheaves  results  in 
a  span,  side  or  counterweight  side  un- 
balance, depending  upon  whether  the 
bridge  is  open  or  closed.  In  some  in- 
stances, this  weight  transfer  is  so  great 
that  balance  chains  on  the  counter- 
weight side  are  provided  to  offset  the 
gross   change. 

A  tower-drive  bridge  requires  two 
complete  drive  systems,  one  on  each 
tower.  Each  appears  similar  to  the 
equipment  on  a  bascule  bridge.  How- 
ever, observe  that  the  reducer  is  not  a 
differential  type  and,  instead  of  a  rack, 
the  final  gear  is  a  full  ring  gear  affixed 
to  the  rope  sheaves.  The  system  includes 
means  to  assure  seating  the  span  firmly 
on  the  piers  at  all  four  corners.  An  ad- 
justable coupling  in  each  towar  drive 
helps  level  the  two  corners  at  the  end 
controlled  bv  that  drive.  The  two  ends 
of  the  span  are  kept  level  electrically 
through   a  Selsyn  system. 

Op.  a  span-drive  bridge,  the  span  is 
again  hung  bv  wire  ropes  which  pass 
over     tower    sheaves     and     connect    to 


counterweights.  However,  in  this  de- 
sign, the  tower  sheaves  are  not  posi- 
tively driven  but  are  caused  to  rotate 
by  friction  of  the  ropes.  The  machinery 
package  is  located  in  the  middle  of  the 
movable  leaf.  Then,  by  use  of  line  shaft 
and  right  angle  speed  reducers,  operat- 
ing rope  drums  are  driven  to  move  the 
span  up  and  down  the  towers.  The  op- 
erating ropes  wrapped  around  the  oper- 
ating drums,  called  up-haul  and  down- 
haul  cables,  are  secured  respectively  to 
the  top  and  bottom  of  the  towers. 

The  two  types  of  vertical  lift  bridges 
just  described  have  a  number  of  other 
machinery  arrangements,  but  the  oper- 
ating  principle   remains   unchanged. 

Bridge  is  swung  horizontally 

The  third  type  of  movable  bridge 
you  will  encounter  is  the  swing  span. 
As  the  name  implies,  this  type  bridge 
is  one  that  swings  in  a  horizontal  plane 
to  open  or  close  the  channel  to  traffic. 
Basically,  it  is  comprised  of  a  span  sit- 
ting on  a  central  pivot  pier.  In  the 
closed  position,  the  ends  are  stationed 
on  rest  piers  at  the  sides  of  the  channel. 
Rotation  is  introduced  by  machinery 
located  on  the  span  which  drives  a  pin- 
ion, or  pinions,  around  a  ring  gear,  or 
ring  gear  segments,  affixed  to  the  cen- 
tral pivot  pier.  It  may  be  seen  the  cen- 
ter of  gravitv  of  the  span  must  be  coin- 
cidental with  the  center  of  rotation. 
Lateral,  horizontal  forces  resulting  from 
wind  are  counteracted  bv  means  of  bal- 
ance wheels  on  the  span  that  roll  on  a 
stationarv  rack  positioned  on  the  pivot 
pier. 

The  components  are  similar  to  other 
operating  machinery  except  it  normally 
is  required  to  provide  a  bevel  gear  set 
to  drive  the  rack  pinion  around  a  ver- 
tical centerline.  Live  loads  on  swing 
spans  usuallv  are  carried  bv  devices 
called  wedges  located  at  each  end  and 
along  girders  at  the  rest  pier.  In  addi- 
tion, the  machinery  to  drive  the  center 
and  end  wedges  and  locks  is  a  detailed 
and  complicated  system  within  itself. 
Also,  in  many  instances,  in  the  case  of 
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long  spans,  the  vertical  deflection  of  the 
ends  is  sufficient  to  require  jacking  in 
order  to  position  the  end  wedges. 

hi.  all  cases,  the  machinery  is  ade- 
quately designed  and  manufactured  to 
more  than  fulfill  its  function  and  pro- 
vide many,  many  years  of  reliable  ser- 
vice with  only  a  minimum  of  attention 
and   maintenance. 

However,   it  is  important  to: 

( 1 )  Provide  an  adequate  supply — 
not  too  much,  not  too  little — of 
proper  lubricant  for  all  inter- 
faces between  rotating  and  non- 
rotating  parts  and  other  mem- 
bers subject  to  corrosive  damage 
and  wear. 

(2)  Detect  and  correct  difficulties 
immediately,  before  a  minor 
problem  matures  to  a  major 
emergency. 

Everv  result  has  a  cause;  everv  prob- 
lem a  source.  And,  many  times,  the 
cause  is  well  removed  from  the  problem 
as  observed  and  manifested. 

Therefore,  it  is  essential  to: 

( 1 )  Observe,  measure,  record  and 
interpret  indications  of  trouble 
on   the  machinery   components; 

(2)  Distinguish  between  normal  and 
abnormal  conditions,   and 

(3)  Determine  proper  corrective  ac- 
tion, based  upon  analysis  of  the 
data,  for  routine  maintenance  as 
well  as  long-range  improvements 
and  replacements  that  may  be 
required. 

Inspection  is  essential 

The  onlv  way  in  which  this  may  be 
accomplished  is  bv  regularly  scheduled 
thorough  inspection  and  evaluation  of 
the  machinery  components.  In  this  man- 
ner, a  regular  history  of  the  bridge  may 
be  developed  and  maintenance  pro- 
grams formulated  so  the  unscheduled 
interruptions  are  avoided. 

An  engineering  evaluation,  or  inspec- 
tion is  divided  into  three  distinct  phases: 

(1)  Preparation  and  planning 

(2)  Performance  of  field  observations 

(3)  Preparing   the   final   report 


Time  will  not  permit  a  discussion  of 
each  of  these  items  in  detail.  However, 
each  is  highly  important  and  a  reliable 
job  cannot  be  done  unless  all  are  given 
proper   attention. 

Suffice  to  say,  all  too  frequently  no 
time  is  devoted  to  preparation.  Often, 
the  only  advance  notice  received  by  the 
inspector  is  that  amount  of  time  it  takes 
him  to  travel  from  the  office  to  the 
bridge  site. 

Ou;  experience  indicates  that,  to 
make  an  inspection  meaningful,  it  is 
desirable  to  pre-study  the  drawings,  to 
become  familiar  with  the  bridge  and  its 
machinery,  to  review  prior  inspection 
and  maintenance  records,  to  be  equipped 
with,  the  proper  tools  and  measuring  in- 
struments, to  prepare  forms  for  record- 
ing measurements  and  observations  and 
to  make  certain  the  time  selected  for 
field  inspection  is  appropriate.  Of  course, 
it  must  be  understood  that  in  certain 
cases  of  emergency  breakdowns,  the 
idea]  approach  cannot  be  fulfilled  and  , 
that  advance  preparations  cannot  be 
completed.  In  anv  event,  the  time  spent 
in.  preparing  for  field  work  and  planning 
a  logical  procedure  for  obtaining  obser- 
vations will  more  than  pay  for  itself  in 
time  saved  in  the  field  as  well  as  ena- 
bling one  to  perform  a  thorough  in- 
spection. 

Each  of  the  machinery  elements  has 
a  specific  function  and  operating  char- 
acteristics. Each  is  subject  to  wear,  de- 
terioration, improper  installation  or  sub- 
sequent maladjustment.  During  an  in- 
spection, the  indications  of  wear  and 
deterioration  must  be  observed  and 
physically  measured  or  evaluated;  the 
cause,  normal  or  abnormal,  determined; 
and  suitable  corrective  maintenance  and 
repair   recommendations  formulated. 

One  of  the  most  important  charac- 
teristics an  inspector  should  possess  is 
that  of  curiosity — the  ability  to  ask  ques- 
tions. What  caused  the  gear  to  fracture; 
why  is  the  bearing  worn  egg-shaped; 
why  won't  the  northeast  corner  seat  on 
its  live-load  shoe;  and  the  further  tenac- 
ity to  seek  out  the  answer. 

Frankly,   the  easiest  course   of  action 
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is  to  replace  or  repair  the  worn  part; 
but,  too  often,  this  does  not  solve  the 
problem;  it  is  merely  overlooked  and 
no  remedy  provided. 

Determine  cause  of  failure 

Replacement  of  a  failed  member  is 
merely  an.  invitation  to  failure  of  the 
replacement — unless  the  cause  of  the 
failure  is  identified  and  corrective  mea- 
sures  taken  to   eliminate   the   cause. 

Now,  having  properly  prepared  for 
an  inspection,  the  inspector  is  on  the 
site  and  ready  to  go.  Just  what  does  he 
look  for;  where  does  he  start;  how  does 
he  obtain  measurements;  how  are  they 
recorded;   and  how  are  those  reported? 

Proper  planning  will  answer  many  of 
these  questions.  However,  in  a  general 
mannei,   the   suggested   attack   is: 

(1)  Talk  with  the  operator  to  deter- 
mine his  comments  on  the  overall  oper- 
ation and  anv  problems  or  unusual  in- 
dications he  has  noticed.  At  this  time, 
the  inspector  must  arrange  for  commu- 
nications with  the  operator  so  that  the 
bridge  cannot  and  will  not  be  operated 
without  clearance  from  the  inspector. 
This  safetv  measure  is  a  mustl 

(2)  After  arriving  in  the  machinery 
room,  have  the  span  operated  through 
several  cvcles  to  audio-visually  observe 
its    performance. 

(3)  With  the  span  in  a  stationary 
position,  obtain  physical  measurements 
and  observations  of  gear  teeth,  gear/ 
pinion  backlash,  contact  patterns,  pres- 
ence of  lubrication,  corrosive  deteriora- 
tion, condition  of  kevs  and  keyways, 
and  investigate  any  indications  of  cracks 
in  the  hubs,  spokes  or  teeth. 

Bearings  are  to  be  checked  for  run- 
ning clearance,  worn  or  broken  liners 
and  sleeves,  presence  of  lubrication  fit- 
tings, and  the  conditions  of  bolts  and 
fasteners. 

Shafts  are  to  be  observed  for  their 
general  condition,  paying  particular  at- 
tention to  any  evidence  of  cracks  in  the 
vicinity  of  keys,  shoulders  or  other  loca- 
tions where  stress  risers  might  exist. 


Observe  the  condition  of  couplings, 
the  presence  of  bolts  and  seals,  as  well 
as   the  presence  of   lubricants. 

Check  the  trunnion  alignment  and 
security  of  fasteners;  adjusting  collars 
and  condition  of  trunnion  bearings. 

Observe  the  operation  of  buffer  cyl- 
inders and  check  the  operating  pressure 
with,  a  gage.  Span  locking  and  wedge 
systems  should  be  observed  and  thor- 
oughly inspected — the  gears,  bearings, 
linkages,    guides   and   receiving   sockets. 

In  cases  of  vertical-lift  bridges,  other 
members  such  as  counterweight  sheaves, 
wire  ropes,  span  guides  and  rollers — 
centering  devices  and  rail  locks  must 
be  included. 

(4)  Ii:  possible,  obtain  an  indication 
or  measurements  thai:  will  permit  eval- 
uation, of  the  balance  existing  between 
the  span  and  counterweight.  Sometimes 
it  is  apparent  when  observing  the  oper- 
ation, thai  the  installation  is  span  or 
counterweigh!:  heavy — although,  to 
Quantitatively  identify  the  condition, 
either  mechanical  or  electro-mechanical 
means  are  required. 

Take  color  photographs  of  all  con- 
ditions that  need  to  be  considered  dur- 
ing evaluation  of  the  collected  data. 
Such,  photographs  not  only  record  con- 
ditions but:  also  are  verv  helpful  to  peo- 
ple reading  the  report  in  understanding 
the   conditions   that   exist. 

(5)  In,  addition  to  these  general 
items,  any  giver  bridge  might  have 
other  special  equipment — such  as  emer- 
gency drive  systems — that  should  be  in- 
cluded in  the  inspection. 

On.  most  movable  bridges,  the  power- 
transmission  train  is  comprised  of  a 
series  of  gears  and  pinions  together 
with  associated  shafts,  bearings  and 
couplings.  Therefore,  a  knowledge  of 
gears  and  their  characteristics  is  desir- 
able. 

Gears  provide  operating  condition 

Normally,  gears  are  cut  to  an  involute 
shape  and  conform  to  American  Gear 
Manufacturers  Association  standards.  Of 
course,  on  older  installations,  this  is  not 
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true  and  vou  will  come  across  cast  tooth 
as  well  as  other  tooth  forms.  The  con- 
dition of  the  gears  can  provide  much 
information  regarding  operation  of  the 
bridge.  It  is  important  that  proper  tooth 
form  and  contour  be  maintained.  Ideal- 
ly, 80%  to  100%  full-face-width  contact 
should  exist  between  a  gear  and  pinio  ->. 
A  visual  inspection  of  the  wear  pattern 
will  give  evidence  of  the  tooth-to-tooth 
contact.  If  this  condition  does  not  exist, 
there  are  several  possible  causes  and 
observable  results  that  may  be  deter- 
mined by  inspection  of  the  teeth: 

(1)  Cross  bearing,  where  heavy  con- 
tact occurs  on  the  ends  of  the  teeth  ard 
on  opposite  sides.  This  condition  results 
from  the  pinion  and  gear  being  cocked 
to  one  another  due  to  the  centerlines 
not  being  in  the  same  plane. 

(2)  End  bearing,  where  contact  ex- 
ists on  one  end  of  each  tooth  on  both 
sides.  This  is  another  type  misalignment 
having  the  axes  in  the  same  plane  but 
nol  parallel. 

(3)  Axial  displacement  of  the  gear 
and  pinion  will  result  in  only  partial 
tooth  contact. 

(4)  Another  condition  that  may  oc- 
cur is  improper  center  distance  between 
the  gear  and  pinion.  This  may  be 
checked  bv  observing  the  relationship 
existing  between  the  scribed  pitch  cir- 
cles on  the  ends  of  the  gear  and  pinion 
teeth.  The  pitch  circles  should  be  tan- 
gent to  one  another — not  overlapping 
and   not   separated. 

Of  those,  the  worst  condition  is  that 
of  overlapping  since  backlash  is  re- 
moved and  it  is  possible  to  jam  the 
teeth  together  so  hard  that  contact  ex- 
ists simultaneouslv  on  both  sides  of  the 
teeth  causing  binding  and  interference 
wear. 

Backlash,  or  clearance  between  mat- 
ing tooth  surfaces  at  the  pitch  circle,  is 
important  to  satisfactory  gear  perfor- 
mance and  should  be  maintained  as 
specified.  It  mav  be  measured  using 
feeler  gages  inserted  between  mating 
teeth. 

Since  most  gearing  on  older  bridges 
is  open  and  exposed  to  the  entrv  of  dirt. 


foreign  material,  rain  and  snow — the 
gears  are  subject  to  abrasive  wear,  scor- 
ing, pitting  and  corrosion.  Thus,  it  is 
necessary  to  maintain  the  proper  type 
and  auantity  of  lubricants  on  the  teeth. 
A  further  detailed  description  of  gear 
tooth  wear  and  failure  is  described  in 
the  AG  MA  bulletin  included  with  the 
material  given  out  today. 

Wear  of  gear  teeth  may  be  deter- 
mined several  wavs — the  two  most  pop- 
ular being  chordal  tooth  thickness  and 
span  measurements.  To  obtain  chordal 
thickness,  a  gauge  called  a  tooth  vernier 
is  used;  while  span  measurements  may 
be  obtained  with  a  normal  vernier  cali- 
per. Once  having  calculated  the  orig- 
inal condition,  the  amount  of  wear  can 
easily  be  observed  by  comparison  to 
current    measurements. 

On   most  movable  bridges,   the  bear- 
ings and  pillow  blocks  used  are  of  the     , 
sleeve    type — although   more   recent    in- 
stallations are  equipped  with  rolling  ele-     j 
ment,  ball  or  roller  bearings. 

Inspection    of    rolling-element-bearing 
pillow  blocks   is   relativelv   simple   since     j 
most    units    are    completely    sealed    and 
require  only  a  visual  check  of  the  hous- 
ing,  seals,   fasteners,   lubrication   fittings 
and   general  conditions.    In   the   case   of 
large-diameter    roller    bearings    used   on     : 
counterweight    sheave    trunnions,    it    is 
recommended  that  any  inspection  or  re- 
pair   that    requires    disassembly    of    the     > 
units   be   undertaken   onlv  with   the   as- 
sistance  of   a   qualified  bearing   service- 
man. 

Sleeve-type  bearings  do  lend  them- 
selves to  thorough  field  inspection  and 
will  contribute  clues  to  problems  or  po- 
tential difficulties  in  the  svstem.  In  ad- 
dition to  a  visual  inspection  of  the  hous- 
ing and  fasteners,  the  internal,  or  run- 
ning clearance  shall  be  determined  and 
its  location  noted.  One  means  of  ob- 
taining this  is  by  use  of  feeler  gauges 
inserted  between  the  shaft  and  bearing 
liner.  Frequently  this  will  be  impossible 
and  other  means  will  be  required — 
such  as  placing  a  dial  indicator  on  the 
shaft  and  jacking  the  shaft  to  obtain  a 
reading    of    the    total    movement.    The 
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location  and  amount  of  clearance  should 
be  recorded  for  both  ends  of  the  bear- 
ing as  this  will  provide  evidence  of  the 
existence  of  misalignment  and  indicate 
its   orientation. 

In  the  case  of  split  bearings,  the  top, 
or  cap,  should  be  removed  whenever 
possible.  This  will  permit  inspection  of 
the  condition  of  the  shaft  and  bearing 
liner  for  scoring,  pitting  or  cracks  as 
well  as  the  condition  of  the  lubricant 
grooves  and  supply. 

Now,  having  made  observations  on 
both  gears  and  bearings — the  observed 
data  and  conditions  may  provide  a  cor- 
relation between  the  two  and  suggest 
corrective  measures  required,  if  any. 
For  instance,  if  severe  end-loading  or 
cross-bearing  exists  in  the  gears,  I 
should  strongly  suspect  to  find  evidence 
oi  shaft  misalignment  through  the 
bearing. 

If  this  condition  is  permitted  to  con- 
tinue, the  possible  result  could  be  an 
inoperable  bridge  due  to  failure  of  the 
gear   or  destruction   of   the   bearing. 

Corrective  action  includes  properly 
aligning  the  gear  and  pinion  and  re- 
shimming    the    bearing    accordingly. 

Early  disco verv  of  such  conditions 
is  essential  so  that  corrective  action  mav 
be  implemented  before  the  members 
have  gone  beyond  the  point  of  no  re- 
turn and  require  complete  replacement. 

Report  to  management 

The  third  phase  of  inspection  is  pre- 
paring the  final  report.  This  report  is 
the  basis  for  management  decision  up- 
on maintenance  or  other  corrective  ac- 
tion and  should  include  all  observed 
data,  field  notes  and  measurements,  to- 
gether with  conclusions  and  recommen- 
dations. 


This  afternoon  I  have  briefly  re- 
viewed procedures  followed  on  just  two 
of  the  important  members,  gears  and 
bearings,  of  bridge  operating  machinery 
operating  systems. 

Naturally,  during  an  inspection,  ALL 
elements  must  be  accorded  similar  de- 
tailed   investigation    and    analysis. 

The  responsibility  placed  into  the 
hands  of  your  inspection  teams  is  tre- 
mendous. On  the  basis  of  their  abilities, 
thoroughness  and  curiosity  rests  the 
continued  safety,  integrity  and  relia- 
bility of  the  movable  bridges  in  your 
systems. 

I  strongly  urge  your  formulation,  im- 
plementation and  support  of  programs 
that  will  enable  them  to  perform  mean- 
ingful inspections  and  field  evaluations. 

Remember,  "Don't  get  caught  with 
your  spans  down!" 

President  Williams:  Thank  you  Mr. 
Cragg  for  taking  the  time  to  give  us 
this  valuable  information.  All  of  us  who 
have  to  maintain  movable  bridges  sin- 
cerely appreciate  your  sharing  this 
knowledge    with    us. 

Will  Mr.  Rankin  please  introduce  our 
next  speaker? 

W.  H.  Rankin:  As  a  continuation  of 
the  "Building"  portion  of  the  title  of 
oui  Association,  our  next  featured 
speaker  is  eminently  qualified.  He 
holds  an  AA  in  Architecture  from  the 
Los  Angeles  City  College  and  a  BA  in 
Architecture  from  the  University  of 
Southern  California.  He  is  licensed  in 
the  States  of  California  and  Arizona.  At 
the  present,  he  serves  as  architect  for 
the  Santa  Fe  Railroad  at  Los  Angeles 
and  will  now  bring  us  an  illustrated  dis- 
cussion on  the  Design  and  Construc- 
tion of  Buildings  at  the  Santa  Fe  Bar- 
stow  Yard.  With  pleasure  I  present  to 
vou — Mr.    Richard    Hale. 


Design  and  Construction  of 
Buildings  at  Barstow  Yard 

By  RICHARD  HALE 

Architect,   Santa    Fe,   Los  Angeles,  Caiif. 


Richard  Hale 

Santa  Fe's  Classification  Yard  was 
placed  at  Barstow  because  it  is  the  hub 
for  traffic  from  Northern  California, 
Southern  California  and  the  EasL.  The 
facility  covers  six  hundred  acres,  is  about 
four  and  one-half  miles  long  and  one- 
haL:  mile  wide.  There  are  forty-four 
main  classification  tracks  and  four  sec- 
ondary  classification   tracks. 

The  hump  has  a  roll-ability  device 
and  a  weigh-in-motion  scale.  This  in- 
formation is  transmitted  to  the  com- 
puter, which,  in  turn  activates  the  re- 
tainers to  the  degree  required  to  attain 
the  proper  speed  for  the  cars  to  couple 
at  the  desired  impact.  The  hump  has 
the  abilitv  to  process  2700  cars  per  day. 

There  are  35  buildings  in  the  yard, 
ranging  from  the  One-Spot  (160'-0"  x 
17C-0")  and  the  Terminal  Office  (120'- 
0")  x  200'-0")  to  the  Hump  Conduc- 
tor;: buildings  (12'-0"  x  I6'-0"),  with 
uses  varying  from  offices,  to  shops,  to 
garages,     to     laboratories,     to     storage 


buildings,  to  locker  rooms.  The  diesel 
service  facility  is  a  one-stop  facility  at 
which,  the  locomotives  are  inspected, 
fueled,  sanded  and  minor  maintenance, 
such  as  filters,  brake  shoes,  lubrication, 
etc.,  i.1;  effected.  Prior  to  placing  the 
locomotives  on  the  service  pits,  tests 
are  made  in  the  Spectograph  Labora- 
tory to  determine  the  condition  of  the 
engines. 

There  are  four  towers  in  this  com- 
plex— the  terminal  tower,  which  has 
complete  control  of  the  vard;  the  hump- 
masters  tower,  which  controls  the  clas- 
sification of  cars  for  specific  destinations; 
the  bowlmasters  tower  which,  by  com- 
bining certain  tracks,  makes  up  the 
final  train;  and  the  diesel-service  tower, 
which,  controls  movement  of  locomo- 
tives through  the  service  facility  after 
reauired    maintenance. 

Due  to  the  two-year  completion 
schedule,  the  excavation,  compaction 
and  grading  of  4,500,000  cubic  yards 
oi:  earth;  the  quarrying,  crushing  and 
spreading  of  650,000  cubic  yards  of 
rock;  the  larger,  more  complex  build- 
ings were  all  put  out  to  bid  to  general 
contractors.  Some  of  the  less  complex 
buildings,  the  fencing  and  the  entrance 
sign,  were  done  bv  the  Bridge  &  Build- 
ing  Gangs. 

The  vard  was  conceived  and  designed 
by  the  Santa  Fe  Coast  Lines  Engineer- 
ing Department  (construction,  archi- 
tectural, hvdraulics  and  bridge).  After 
a  thorough  investigation,  metal  build- 
ings were  chosen  due  to  excessive  spans 
on.  certain  facilities  and  lower  costs  over 
other  types  of  construction.  A  single 
manufacturer  was  used  to  obtain  a 
better  price,  keep  a  uniformity  of  sid- 
ing design,  color  and  keep  to  a  mini- 
mum the  erection  problems. 
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In  the  main-office  building,  a  cellular 
floor  was  used  for  electrical  and  tele- 
phone installation  instead  of  the  normal 
duel:  system  to  allow  more  flexibility. 
This  in  conjunction  with  the  vinyl  cov- 
ered, full  height  movable  partitions  and 
the  attic  plenum  concept  allow  for  com- 
plete flexibility  for  future  relocations. 

The  siding  was  selected  to  allow  a 
minimum  ten-foot  span  to  the  first  nor- 
mal girt.  Sub-girts  (1-7/8"  deep)  at 
2'-0"  centers  horizontally  were  used  to 
hold  the  3"  fiber  glass  insulation  in 
place  and  as  the  backing  for  the  5/8" 
gvpboard  finish.  This  allowed  for  nor- 
mal installation  of  electrical  and  tele- 
phone outlets  within  the  wall.  Formica- 
finished  cabinetwork  was  used  through- 
out the  job  for  low  maintenance  and  at 
a  cost  approximating  wood-finish  cabi- 
nets. Due  to  the  intense  heat  and  glare 
of  the  desert,  gravlite  "14"  was  used  in 
all   windows. 

A  new  concept  was  adopted  in  the 
design  of  the  one-spot  car  repair  and 
diese!  service  facility.  The  floor  of  the 
one-spot  was  ramped  and  recessed  at 
the  work  area  to  a  point  2'-0"  below 
top  of  rail.  This  allows  most  of  the  work 
to  be  done  with  the  men  standing,  there- 
by   increasing    production    greatly.    The 


diesel  service  facility  consists  of  four 
levels:  The  pit  under  the  unit,  a  level 
for  changing  brake  shoes  while  stand- 
ing, one  for  fueling,  and  one  at  cab 
floor  height.  Due  to  this  configuration 
and  the  number  of  operations  performed 
at  the  same  time,  each  track  is  capable 
of  servicing  75  units  per  day. 

The  location,  the  Mojave  Desert,  cre- 
ated numerous  problems  during  con- 
struction. Pouring  of  concrete  was  lim- 
ited to  certain  hours  of  the  day  due  to 
extremes  in  air  temperature.  Concrete 
pumping  was  used  extensively  due  to 
inaccessibility.  Using  Vacculite  (light- 
weight) aggregate  concrete  was  pumped 
as  high  as  50'-0".  Another  problem  was 
created  by  the  wind  and  blowing  sand, 
causing  the  concrete  to  "flash,"  there- 
fore keeping  the  pours  to   a  minimum. 

The  terminal  tower,  as  shown  in  the 
accompanying  photograph,  was  de- 
signed using  dynamic  design  because 
of  the  high  winds  and  earthquake  code 
requirements;  as  were  all  buildings  and 
facilities.  Due  to  the  height,  5()'-0"  to 
tower  floor,  and  the  360°  vision,  the 
controller  can  see  all  parts  of  the  yard 
at  all  times.  The  legs  were  precast  at 
the  site  on  casting  slabs  and  weigh  37 
tons    each,    using    grade    60    reinforcing 
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bars  and  4500  psi  concrete.  They  are 
4'-0"  x  6'-0"  and  the  base  and  taper  to 
12"  x  12"  at  the  top.  Two  50-ton 
cranes  were  required  to  place  the  legs. 
Precast  concrete  was  used  over  cor  10 
steel  due  to  cost.  The  shape  of  the  legs 
was  dictated  by  the  30'-0"  x  30'-0" 
tower  floor  area  and  the  desire  for  sta- 
bility. All  members  of  the  structure  with 
the  exception  of  the  legs,  are  steel  in 
order  to  reduce  the  weight  and  cost. 
The  siding  on  all  towers  is  color-coated 
steel  sandwich  panels  with  Urethane 
insulation.  This  creates  a  finish  interior 
wall  without  additional  treatment. 
AH    contaminated    fluids,    other    than 


sewage,  are  returned  to  an  on-site  treat- 
ment plant  which  is  fully  automated. 
After  appropriate  treatment,  the  fluids 
are  returned  to  the  city  svstem  after 
conforming  to  Environmental  Protec- 
tion Agencv  standards. 

This  was  a  most  challenging  and  re- 
warding project  due  to  the  size,  and 
the  many  new  concepts  which  required 
a  close  working  relationship  with  the 
heads  of  all  departments. 

President  Williams:  Thank  you,  Mr. 
Hale. 

Will  Mr.  Iwinski  please  introduce 
our  next  speaker?  (N.  D.  Bryant  is 
introduced). 


New  Techniques 
for  Concrete  Restoration 

PANEL  DISCUSSION 

Moderator:    N.   D.   Bryant,   bridge  engineer  construction,    Frisco 


Slide  presentation  by  N.  D.  Bryant 

Tray  1 — Osmose  and  Dow 

Slide  1.  Have  you  ever  had  a  con- 
crete  structure   that  looked   like  this? 

Slide  2.   Or  this? 

Slide   3.   Or  even   this? 

Slide  4.  When  vou  wished  it  looked 
like  this? 

Slide  5.  (Blank) — It  is  now  possible 
to  restore  concrete  to  its  original  struc- 
tural integritv  bv  the  methods  which 
will  be  shown  in  the  following  slides. 

Slide  6.  (Title  Slide)  Dow  Paving 
System — Construction  System  in  which 
polymer  portland  cement  mortar  or  con- 
crete is  used  to  restore  deteriorated  and 
protect   old   and   new   bridge   decks. 

Slide  7.  Typical  deterioration  due  to 
freeze/thaw  cycles — scaling  of  the  top 
laver  of  cement  paste. 


N.  D.  Bryant 


of  concrete  cover  over  reinforcing  steeL 


Slide  8.  Deterioration  due  to  spalling       In    this    case,    the    steel    was    positioned 
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high  and  adequate  cover  thickness  was 
missing.  The  paint  strip  is  the  onlv  pro- 
tection over  some  steel. 

Slide  9.  A  severe  case  of  deteriora- 
tion, which  at  this  stage  may  be  uneco- 
nomical or  too  far  "gone"  to  salvage. 

Slide  10.  A  concrete  scarifier  removes 
the  top  lk  in.  of  concrete  if  the  bridge 
has  been  under  traffic.  Oil  pan  drip- 
pings, surface  treatments,  tire  rubber, 
etc.,  are  removed  in  this  manner  to  in- 
sure good  bond  between  the  overlay 
and  the   substrate   concrete. 

Slide  11.  Inspection  of  the  substrate 
to  locate  fractured  concrete  and  plains 
of  weakness  which  would  prevent  the 
overlay  from  being  bonded  to  sound 
concrete  which  results  in  a  monolithic 
acting  slab  again. 

Slide  12.  Hand  chipping  is  necessary 
along  the  curb  line  where  the  scarifier 
could  not  reach  and  in  these  established 
areas  of  weak  concrete   ( by  inspection ) . 

Slide  13.  In  this  area,  cracks  in  the 
substrate  concrete  indicated  corroded 
resteel  below  the  surface.  Concrete  is 
sawn  along  both  sides  of  the  re-bar  2 
in.  away  and  parallel  to  it  and  removed. 
Concrete  is  chipped  away  from  the  bot- 
tom, of  the  bar  to  insure  a  %  in.  clear- 
ance. This  allows  access  to  sandblast 
the  steel  to  white  metal,  removing  all 
products  of  corrosion.  When  the  over- 
lay is  placed,  concrete  can  be  worked 
completely  around  the  bar(s),  thus 
coating  it,  reestablishing  proper  bond 
and  restoring  its  contributory  function 
to  the  slab  system. 

Slide  14.  Full  depth  repairs  are  en- 
countered many  times.  These  may  be 
filled  with  modified  concrete  or  a  Class 
A  air  entrained   concrete. 

Slide  15.  An  industrial  RR  track 
overpass  is  shown  here  with  steep  ap- 
proach grades.  The  right  lane  has  been 
restored  fullv;  but  the  left  lane  shows 
exposed  steel,  much  of  which  was  re- 
placed. It  is  ready  for  sandblasting  and 
placement  of  concrete. 

Slide  16.  This  picture  shows  the  5% 
to  6V:\  in.  depth  of  modified  concrete 
used  in  1968  to  restore  this  deck. 

Slide     17.  A     sweeper    such    as    this 


aids   clean-up   of   scarification   dust    and 
chipping  rubble. 

Slide  18.  Washing  off  the  deck  near 
the  end  of  the  preparation  phase  can 
show  up  cracks  and  fractured  concrete 
which  may  go  unnoticed  when  dry  and 
covered   with   dust. 

Slide  19.  Sandblasting  of  the  sub- 
strate concrete  surface  and  reinforcing 
steel  within  24-hours  of  overlaying  is  the 
last  operation,  in  the  preparation  phase. 
Sandblasting  the  concrete  in  restoration 
of  a  deck  removes  all  rehydrated  dust 
from  scarification  and  all  other  laitance 
on  the  surface. 

In  overlaying  a  new  deck  that  has 
not  been  under  traffic,  this  is  the  first 
operation  in  preparation  of  the  surface. 
Sandblasting  the  surface  of  a  new  deck 
is  necessary  to  remove  the  laitance  that 
migrates  to  the  surface  with  bleed  wa- 
ter and  the  weak  air  dried  surface  it- 
self. This  laitance  will  interfere  with 
establishing  a  good  structural  bond. 

Slide  20.  Prior  to  placement  of  mate- 
rials, the  deck  is  wetted  down  and  kept 
moist  for  one  hour.  This  reduces  the 
suction  of  the  old  concrete  and  lowers 
the   surface  temperature   on   a   hot  day. 

Slide  21.  The  deck  in  this  picture 
has  been  scarified,  sandblasted  and  wet- 
ted down.  Prior  to  depositing  mixed 
material  on  the  deck,  all  standing  and 
free  water  will  be  blown  or  broomed 
awav. 

Slide  22.  This  is  a  self-contained  mo- 
bile mixer.  It  carries  enough  sand, 
coarse  aggregate,  cement,  water  arid 
latex  to  produce  10-12  cubic  yards  of 
latex  modified  concrete  or  mortar.  It 
can.  be  calibrated  for  any  desired  blend 
of  aggregates  and  bag  mix.  The  DPS 
utilizes  a  7  bag  concrete  mix  or  8  bag 
mortar  mix,  both  having  a  water-to- 
cement  ratio  range  of  0.35-0.40. 

Slide  23.  Shown  here  is  mixed  mate- 
rial being  deposited  on  the  deck.  To 
develop  proper  bond  to  the  old  con- 
crete, some  of  the  paste  of  the  paste 
pnase  of  the  mix  is  broomed  into  the 
surface.  This  usually  precedes  the  mate- 
rial placement  by  3  or  4  feet. 

Slide     24.  Immediately     behind     the 
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mixer's  discharge  chute  follows  the  fin- 
ishing operation.  This  is  a  front  view 
of  the  truss  work  which  travels  on  roll- 
ers and  rails  across  the  bridge.  Inside 
the  pair  of  trusses  spanning  the  pour 
width  is  an  adjustable  pair  of  tracks 
on  which  the  carriage  transverses  back 
and   forth. 

Slide  25.  This  side  view  of  the  trans- 
versing  carriage  shows  the  strike  off 
auger  to  right  and  in  front.  This  is  fol- 
lowed bv  the  vibrator,  4  ft.  long  spin- 
ning rollers,  a  finish  pan  and  a  burlap 
drag.  The  rail  and  roller  system  is  shown 
in  the  bottom  foreground. 

Slide  26.  After  placement,  finishing, 
and  surface  texturing,  the  overlay  is 
cured  bv  a  layer  of  wet  burlap  and  a 
laver  of  polyethylene  for  24  hours.  A 
subsequent  72  hour  dry  cure  period 
follows  prior  to  allowing  traffic  on  the 
bridge   again. 

Slide  27.  A  side-by-side  performance 
after  7  vears  of  air  entrained  concrete 
(left)  and  latex  modified  concrete 
(right).  Notice  the  lack  of  surface  de- 
terioration on  the  modified  concrete 
after  7  vears  of  salt  application  and 
freeze-thaw    exposure. 

Slide  28.  A  developmental  spin-off 
application — polymer  portland  cement 
shotcrete.  A.  nine  bag  mix  using  the 
wet  mix  shotcrete  process  and  concrete 
sand. 

Slide  29.  A  True  Gun -All  wet  mix 
mixer/gun.  A  dual  chamber  and  self- 
loading   skip. 

Slide  30.  Repairs  were  made  to  this 
bridge  on  the  Rickenbacker  Causeway, 
Miami,  Florida,  in  1975. 

Slide  31.  Typical  deterioration  of  sup- 
ports to  bridges  over  salt  water.  Water 
splashes  onto  the  piles,  pile  caps  and 
beams.  The  salt  and  moisture  penetra- 
tion attacks  the  reinforcing  steel  and 
swelling  products  of  corrosion  forces 
cover  concrete  to  fail. 

Slide  32.  Step  number  1  in  prepara- 
tion is  to  hand-chip  concrete  away  from 
the  re-steel.  Exposing  all  corroded  sur- 
face area  is  necessary  for  coating  the 
bar  and  reestablishing  bond  to  the  orig- 
inal  concrete   mass. 


Slide  33.  Sandblasting  of  the  steel  to 
white  metal  and  the  concrete  to  remove 
all  laitance  is  next. 

Slide  34.  The  properly  prepared  area 
looks  like  this.  It  was  wetted  down  for 
30  minutes  prior  to  shotcreting.  This 
prevents  the  substrate  from  drawing 
water  out  of  the  freshly  deposited  shot- 
crete and  preventing  proper  bond  de- 
velopment. 

Slide  35.  This  area  of  repair  was 
spraved  on  in  1  to  \lk  inch  layers.  Each 
layer  was  allowed  to  firm  up  prior  to 
supporting  the  next  laver.  Cutting  and 
troweling  the  overspray  from  the  orig- 
inal beam  surfaces  allows  the  repair  to 
grow  out  to  its  original  shape. 

Slide  36.  This  is  the  final  appearance 
of  this  repaired  area.  The  beam  has  re- 
gained  its  configuration. 

Slide  37.  This  cavity  and  others  like 
it  could  be  formed. 

Slide  38.  Here  the  form  is  in  place 
and  the  shotcrete  has  been  carefully 
spraved  around  the  re-bar  and  troweled 
and  finished  in  one  operation.  The  form 
eliminated  building-up  in  layers  and 
any   waiting   in   between. 

Slide  39.  With  the  form  removed, 
both  surfaces  and  the  corner  can  be 
seen  to  be  clean  and  even. 

Slide   40.  This   is   one   pair   of   three, 
of   bridges   repaired   at   Daytona    Beach  i 
in  1976.  All  equipment  could  be  set  up 
in.  the  median  as  seen  here. 

Slide  41.  Or  as  seen  here,  all  equip- 
ment could  be  moved  on  the  bridge  in 
the  morning  and  quickly  off  at  night. 

Slide  42.  All  the  pile  caps  were  de- 
teriorated as  this  slide  depicts.  The  cav- 
ities were  10-12  inches  on  each  of  the 
two  faces  with  the  re-bar  being  com- 
pletely   exposed. 

Slide  43.  The  nozzlemen  is  spraying 
the  first  layer  of  5  or  7  layers  of  this 
beam.  He  varies  his  spray  direction 
around  the  re-bar  to  insure  that  he 
doesn't  create  a  void  or  sand  pocket 
behind    the    re-bar. 

Slide     44.  The     repair    has    received 
several  layers  at  this  point  and  has  been 
shaped  as  building-up  has  progressed. 
Slide  45.  The  original  beam  configu- 
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ration  has  been  maintained,  including 
the  chamfer  corner. 

Slide  46.  A  close-up  view  of  the 
beam's  end,  which  has  three  repair 
plane:;  intersecting.  A  flash  coat  over 
the  surface  hides  trowel  marks  left 
from   finishing. 

Slide  47.    (Blank) 

Slides  48  to  53:  The  next  few  slides 
show  typical  cracks  in  piers,  pedestals 
and  "poured  in  place"  concrete  caps. 
(Osmose) 

Slide  54.  The  first  step  in  concrete 
restoration  bv  the  epoxy  injection  meth- 
od is  to  make  an  analysis  which  includes 
test  cores,  sounding  and  probing  of  the 
cracks. 

Slide  55.  This  test  core  shows  the 
crack  pattern.  Notice  the  debris  in  the 
cracks. 

Slide  5G.  After  the  test  cores,  the 
cracks  to  be  repaired  are  defined. 

Slide  57.  Following  this,  holes  are 
drilled,  to  be  used  for  cleaning  and  for 
injection  ports. 

Slide  58.  Surfaces  adjacent  to  the 
cracks  are  sandblasted  to  provide  a 
sound   surface   for   the   crack   sealer. 

Slide  59.  Where  mud  and  silt  has 
been  over  the  area  to  be  repaired,  or 
for  other  reasons,  the  cracks  are  cleaned. 

Slide  60.  Here  the  injection  ports 
are  being  placed,  after  which: 

Slide  61.  The  cracks  are  sealed  with 
epoxv  paste  to  later  contain  the  injec- 
tion epoxy  within  the  structure  and 
force  it  back  into  the  inner  areas. 

Slide  62.  This  shows  the  mixing  head 
and  material  hoses. 

Slide  63.  Under  certain  conditions, 
epoxy  must  be  injected  simultaneously 
from  more  than  one  location. 

Slide  64.  Injection  is  started  at  the 
bottom  and  as  the  epoxy  comes  out  of 
the  next  higher  hole,  the  bottom  holes 
are  sealed  off  and  the  injection  proceeds 
upwards  progressivelv.  This  is  done  to 
insure  complete  bonding  of  the   cracks. 

Slide  65.  This  shows  the  ports  plug- 
ged after  injection. 

Slides  66  &  67.  These  two  slides  show 
a  record  core  being  taken,  after  the  job 
is  completed. 


Slide  68.  Here  we  have  a  typical 
record  core,  which  confirms  the  epoxv 
penetration  and  the  bonding  of  adja- 
cent   surfaces. 

Slide  69.  This  concrete  pile  has  an 
area  in  which  the  concrete  has  spalled 
off,  exposing  the  reinforcing  steel. 

Slide  70.  After  repairs  have  been 
made  with  an  epoxy-sand  mixture,  the 
concrete  pile  looks  like  this. 

Tray  2 — Turzillo 

Repairs  utilizing  preplaced 

aggregate  concrete 

Slide  1.  The  first  few  slides  show  a 
bridge  on  a  trunk-line  railroad  in  De- 
troit: This  photo  shows  the  deteriorated 
concrete  prior  to  surface  preparation. 

Slides  2-3.  The  deteriorated  concrete 
must  be  removed  to  sound  material,  as 
shown  in  these  photos. 

Slide  4.  Chipping  and  cleaning  of  the 
wing  wall  has  been  done  prior  to  place- 
ment  of  reinforcing  steel   and  forms. 

Slide  5.  Next — the  forms  are  con- 
structed and  aggregates  placed. 

Slide  6.  This  view  shows  the  pump- 
ing of   Groutite   Mortar  in   progress. 

Slide  7.  Pumping  has  been  completed 
and  the  surface  topped  off  with  Grou- 
tite Mortar.  Note  batch  plant  on  right 
of   photo. 

Slide  8.  Here  we  have  the  completed 
wing  wall  which  was  restored  bv  the 
FAX:,    method. 

Slide   9.    (Blank) 

Mill  Street  bridge  in  Akron,  Ohio: 

Slide  10.  This  slide  shows  the  spall- 
ing  archway. 

Slide  11.  The  surface  was  deterio- 
rated at  joints  and  columns,  and  .  .  . 

Slide  12.  Pneumatically  applied  mor- 
tar was  spalling  off. 

Slide  13.  The  deteriorated  concrete 
is  removed  to  sound  material. 

Slide  14.  An  interior  view  of  the  re- 
paired arch,  utilizing  F.A.C.   method. 

Slide  15.  This  is  another  view  of  the 
repaired    arch. 

Slide  16.  Another  concrete  arch 
structure   had   severe   deterioration. 
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Slide  17.  Typical  deterioration.  No- 
tice the  re-bar  was  placed  too  close  to 
the  form  area  in  the  original  construc- 
tion. 

Slide  18.  Overhead  arch  of  the  ex- 
isting bridge  shows  spalling  of  concrete 
and  fractures. 

Slide  19.  The  left-hand  side  of  abut- 
ment and  arch  after  repairs.  Righthand 
side  of  photo  shows  area  to  be  repaired. 

Slide  20.  This  is  a  close-up  view 
showing  the  bonding  plane  between 
conventional,  concrete  and  P.A.C.  repair. 

Slide  21.    (Blank) 

Slide  22.  The  Cherrv  Street  Bridge  in 
Toledo  had  deteriorated  to  the  point 
where  the  deck  had  to  be  replaced.  The 
stringer  beams  were  in  bad  shape  but 
could   be   repaired. 

Slide  23.  The  deck  has  been  replaced 
and  part  of  the  stringer  beams  have 
been,  restored.  Notice  the  original  con- 
dition of  the  stringers  on  the  left  and 
the  rebuilt  ones  on  the  right. 

Slide    24.    (Blank) 

Near  Livermore,  Ky.  a  railroad 
bridae  had  developed  masonry 
problems: 

Slide  25.  This  is  one  of  the  bridge 
piers  showing  cap  concrete  disintegra- 
tion. 

Slide  26.  Stone  masonry  repairs  were 
first  made,  utilizing  pressure  grouting 
techniques  to  consolidate  the  fractures 
in  existing  abutment  pier  prior  to  P.A.C. 
repairs. 

Slide  27.  After  the  deteriorated  con- 
crete was  removed  from  the  pier  cap, 
forms   were  placed. 

Slide  28.  Then — washed  aggregates 
are  placed  in  the  forms. 

Slide  29.  Here,  the  men  are  topping 
off  the  pier  cap  through  injection  of 
Groutite  Mortar  and  solidification  of  the 
preplaced   aggregates. 

Slide  30.  Upon  completion  of  pump- 
ing Groutite  Mortar  into  the  aggregate, 
and — 

Slide  31.  Removal  of  forms — the  cap 
looked  like  this. 

Slide  32.  This  is  another  view  of  the 


pier  cap  with  the  repairs  completed. 

Slide  33.  The  damaged  corner  of  a 
pier  had  to  be  shored  up  until  sufficient 
repairs   could   be   made. 

Slide  34.  This  is  the  same  area  after 
P.A.C.    repairs   were   made. 

Slide  35.    (Blank) 

A  terminal  railroad  over  the 
Maumee  River  had  suffered  pier 
damage  due  to  freezing  and 
thawing  and  water  action  at 
the  water  line: 

Slide  36.  An  overall  view  of  the  div- 
ing platforms,  material  storage  and 
pumping   equipment,   at  the   job   site. 

Slide  37.  The  surface  is  being  chip- 
ped down  to  sound  concrete  prior  to  in- 
stalling of  reinforcing  steel  and  forms. 

Slide  38.  After  the  surface  prepara- 
tion is  completed,  reinforcing  steel  and 
forms   are   placed  bv   diver. 

Slide    39.  This    is    a    close-up    of   de- 
teriorated    concrete     after     removal    to 
sound    material    with    reinforcing    steel    , 
and  part  of  the  forms  in  place.  No  de-    | 
watering    of    forms    is    necessarv    since    ; 
Groutite    Mortar    displaces   water. 

Slide  40.  A  close-up  view  of  pier 
prior  to  placing  aggregates. 

Slide    41.  That    portion    of    the    pier 
from  below  the  water  line  to  above  the 
hisb.  water  mark  has  been  repaired  with   , 
P.A.C. 

Slide  42.  An  overall  view  of  the  pier 
after  repairs  are  completed. 

Slide  43.    (Blank) 

Slide  44.  This  is  a  bridge  near  Clear- 
water, Idaho,  in  which  the  pier  in  the 
middle  of  the  river  was  scoured  out. 
This  slide  shows  the  access  road  being 
built  into  the  work  area. 

Slide  45.  Tvpical  equipment  used  for 
fabricating  on  site  special  Bagpipe 
Groutainers  to  fit  irregularities  encoun- 
tered  bv   diver. 

Slide  46.  The  mixing  and  pumping 
crew  on  shore  delivering  materials  un- 
de;  pressure  through  grout  lines,  which 
are   controlled  bv  diver  underwater. 

Slide  47.  Underwater  repairs  to  the 
scoured-out  bridge  pier  are  being  made, 
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utilizing  Bagpipe  Groutainer  system.  A 
working  platform  for  the  diver,  with 
emergency  air  supply  within  receiver, 
is  mounted  on  barges. 

Slide  48.  Diving  platform  and  diver, 
working  on  up-stream  side  of  the  pier 
nose. 

Slide  49.  Here  the  diver  is  at  work, 
under   water. 

Slide  50.  This  picture  shows  place- 
ment of  bag  under  scoured-out  footing. 

Slide  51.  A  close-up  view  underwa- 
ter of  base  bag  with  sand  and  gravel, 
or.  irregular  bottom.  Upper  portion, 
showing  underside  of   scoured-out  pier. 

Slide  52.  Another  underwater  picture 
showing  built-up  of  base  bags  prior  to 
placement  of  the  final  bags  to  underpin 
the  scoured  area. 

Slide  53.  Note  the  piece  of  iron  and 
debris  which  had  been  left  in  the  orig- 
inal construction.  Photos  show  the  last 
bag  after  pumping,  which  denotes  how 
the  bag  has  conformed  to  irregularities 
of  underside  of  the  footing. 

Slide  54.  Additional  area  of  the  pier, 
showing  bags  being  multiply  stacked 
to  underside  of  scoured  area. 

Slide  55.  These  bags  have  been  mul- 
tiply stacked  prior  to  placement  of  the 
last  bag  under  the  scoured  area. 

Slide  56.  Photo  showing  the  diver 
operating   a   jackhammer   underwater. 

Slide  57.  Bags  after  being  multiply 
stacked,  were  drilled  underwater  with 
a  jackhammer  and  vertical  reinforcing 
steel  placed  to  act  as  shear  kevs. 

Slide  58.    (Blank) 

A  railroad  bridge  at  Dodge  Center, 
Minn,  had  a  scoured-out  pier: 

Slide  59.  This  shows  the  repairs  that 
were  made  by  underpinning  and  en- 
casement of  the  lower  section  of  the 
pier  by  the   Bagpipe   method. 

Slide  60.  An  end  view  of  the  pier 
showing    the    Groutainer    encasement. 

Slide  61.  Here  is  another  view  show- 
ing the  Groutite  containers  filling  the 
void  of  the  scoured  out  portion  of  the 
piei\  and  the  encasement  above  the 
water-line.  The  crew  are  drilling  and 
pumping  grout  into  the  masonry  above 


to   consolidate   the   remaining   structure. 
Slide  62.    (Blank) 

Tray  3 — Penetryn 


ixy  repair  of  concrete  structures 

by  pressure  injection 

The  following  photos  illustrate  typi- 
cal failures  requiring  injection  of  epoxy 
adhesive: 

Slide  1.  One  year  old  waste  water 
treatment  plant  was  leaking  water 
through  cracks,  developed  probably 
from   shrinkage  of  concrete. 

Slide  2.  A  ten  year  old  parking  ga- 
rage developed  cracks  in  concrete  roof 
slab  allowing  water  leaking  through  to 
drip  on  parked  cars. 

Slide  3.  Large  drop  forge  machine 
started  moving  on  foundation  creating 
gap  between  foundation  and  machine 
legs. 

Slife  4.  Six  month  old  waste  water 
treatment  plant's  three  sediment  tanks 
created  delamination  between  structural 
slab  and  floor  surface  grout. 

Slide  5.  Twenty-eight  bridge  piers 
developed  cracks  full  depth  approxi- 
mately five  feet  from  top  of  piers.  Note 
special  scaffolding  required. 

Slide  6.  Ten  vear  old  parking  garage 
developed  cracks  in  beams  as  a  result 
of  water  penetrating  through  floor  slab 
cracks  into  beams,  oxidizing  reinforcing 
steel. 

Slide  7.  Lime  silo  of  major  oil  com- 
pany developed  structural  cracks  allow- 
ing moisture  and  water  to  enter  into 
lime   storage. 

Slide  8.   Lock  walls  developed  cracks 
allowing  water  to  enter  and  freeze,  caus- 
ing failure  of  lock  walls. 
"Slide   9.    (Blank) 

The  next  few  slides  show  repair  prep- 
aration : 

Slide  10.  Holes  are  cored  into  crack 
plane  W  to  1"  in  diameter  and  1.5" 
deep. 

Slide  11.  Injection  port  nipples  are 
inserted  into  cored  holes  and  anchored 
with  a  quick  setting  temporary  grout 
seal. 

Slide  12.  Separation  between  machine 
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base  and  foundation  is  cored  and  injec- 
tion port  nipples  are  grouted  into  cored 
holes. 

Slide  13.    (Blank) 

Bepair    application   follows: 

Slide  14.  Injection  machine  and  pres- 
sure gun,  which  is  attached  to  injection 
port    nipples. 

Slide  15.  Again,  gun  is  attached  to 
pori:  nipple  for  machine  grouting  injec- 
tion. 

Slides  16-17-18-19.  These  slides  show 
another  method  used,  which  involves 
holding  the  injection  gun  on  the  W 
diameter  port  hole.  This  method  re- 
quires a  rubber  tip  on  injection  gun 
nozzle  for  sealing  nozzle  against  con- 
crete  surface. 

Slide  20.  Injection  is  started  at  one 
end  of  crack  and  gun  is  moved  from 
one  injection  port  nipple  to  other  nip- 
ples along  crack  plane  until  injection 
material  appears  at  each  injection  port 
nipple;  then  port  nipple  is  sealed  off. 

Slide  21.  After  cracks  have  been  in- 
jected, finishing  is  done  by  grinding  of 
the  temporary  seal,  leaving  a  clean, 
smooth   surface. 

Slide  22.  Floor  in  Treatment  Plant 
supporting  heavv  equipment  developed 
crack  failure  soon  after  construction. 
Here,  crack  is  sealed  with  epoxy  gel. 
Note  injection  ports  formed  bv  narrow- 
tape  placed  across  crack  at  calculated 
intervals  prior  to  sealing  top  of  crack. 
The  underside  of  the  exposed  crack  has 
been   completely   sealed  with   gel. 

Slides  23-24.  Pressure  injection  of 
two-component  epoxv  through  mixing 
head.  This  type  machine  allows  in-line 
mixing  of  the  two-component  epoxy 
material  within  the  injection  gun.  The 
machine  will  ratio  the  resin  and  hard- 
end'   material  automatically. 

Pressure  gauges  allow  monitoring  of 
pressures  during  injection — up  to  200 
psi. 

Slide  25.    (Blank) 

The  following  slides  show  a  typical 
shotcrete  restoration  of  a  viaduct  struc- 
ture over  vard  office  tracks.  The  struc- 
ture had  deteriorated  to  a  condition 
which    was    hazardous    to    railroad    per- 


sonnel working  below.  Cause  of  de- 
terioration could  be  attributed  to  a 
large  extent  upon  drainage  problems, 
deck  deterioration  and  subsequent  water 
and  salt  damage.  In  the  absence  of  com- 
plete deck  renewal,  every  effort  was 
made  to  correct  the  causes  of  deteriora- 
tion in  the  restoration  of  the  structure. 
Drainage  scuppers  were  cleaned  or  re- 
newed and  curb  areas  water-proofed 
and   restored. 

Slide  26.  Airplaco  cement  gun  and 
mixer-elevator. 

Slide  27.  Mixer  with  Beed  Cement 
Gun.  Tvpical  equipment  trailer  in  back- 
ground. 

Slides  28-29-30.  Column  Bents  chip- 
ped and  reinforced  for  shotcrete  re- 
placement material. 

Slides  31-32-33.  Column  prepared  for 
shotcrete. 

Slide  34.   Shotcreting  column  bent. 

Slide  35.  Preparing  overhead  sur- 
faces. 

Slide    36.   Shotcreting   crash   wall. 

Slide  37.  Screeded  shotcrete  readv 
for  float  finish. 

Slide  38.  Floating  shotcreted  sur- 
faces. 

Slide  39.  General  view  during  exe- 
cution. 

Slide  40.  View  of  completed  restora- 
tion. 

Slide  41.  Deck  curb  area  exposed  for 
restoration    and    waterproffirg. 

Slide   42.  Completed   deck. 

Slide   43.   Completed   column   bent. 

Slide  44.  Elevation  of  tvpical  span 
completed. 

Slide  45.  Overall  view  of  completed 
structure. 

Slide  46.    (Blank) 

Here  we  have  a  concrete  railroad  arch 
bridge.  The  arch  was  deteriorated  and 
hazardous  to  pedestrian  and  road  traffic. 
Head  and  wing  walls  required  raising 
since  the  track  had  been  continuously 
raised  and  the  embankment  slope 
changed.  The  following  photos  illustrate 
the    restoration    procedures. 

Slide  47.  Partially  chipped  arch. 
Form  installed  for  headwall  raise. 

Slide   48.   Chipping   arch   wing. 
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Slide    49.   Wing     wall     chipped     and  Slide    66.   Gel    injection    system    was 

ready    for   placement   of    reinforcing.  used    to    provide    a     15'    wide    umbrella 

Slide  50.   View  from  inside  arch  ring.  protection    svstem    over    the    track. 

Form    installed   at    arch    For    maintaining  Slide    67.    Notice     the     icicles     at     the 

contour.  sides  but  absence  ot  them  over  the  track 

Slide    51.  Elevation  —  surfaces    rein-  section. 

forced  and  ready  for  shotcrete.  Slide    68.  Another    view    of    umbrella 

Slide   52.    Form    for    wing    raise.  section  protection. 

Slk!e    k3;   5l0tafting'  Slide   69.   A  view  of   concrete   section 

Slide   54.  Completing   restoration.  of    t,u,    tunng]    showing    quickset    shot- 

crete    sealing    the    cracks.    One    ot    the 

Miscellaneous  Shotcrete  Slides  pane]    members    will     more    thoroughlv 

Slides     55-59.    Restoring     and     raising  describe   how    the    work    was   done    later. 

bridge  facia  curb.  Slide    70.    (Blank) 

Slides   60-63.  Typical   repairs    to    rail-  This    concludes    the    slide    portion    ol 

road  bridge  over  highwav.  this     report. 

Slide  64.    (Blank)  It    we   may   now    have   the   lights  on, 

Slide    65.  ConRail    Roseville     runnel.  please,   we  will   have  a  panel   presenta- 

Netcong,  N.J.  had  leakage   problems.  tion  l>\   the  members  oi  this  Committee. 


Shotcrete  Repair  of  Concrete 

By  E.  R.  BLEWITT 

Vice  President,   Penetryn   System,   Willoughby,   Ohio 

Introduction  to  last  indefinite!)    withoul   change; 

eontinuimj   ir    the   same    stale   or    in 

For    over    2o    years     I    ha\e    had    the  ,i                        i              i    M         i       11 

the     same     place;     stable,     durable, 

interestini''    experience    ot    examinim'    de-  .         i  •      ,     ,          1  m        ,■ 

o        '                                            p  llOt     subject     to    obliteration     or    re- 

fectivc    or    distressed    concrete    and    ma-  » 

...  moval. 
sonry  structures,   primarily   railroad   ori- 
ented. Some  of  you  more  seasoned  gen-  Unfortunately,    the   sign    was    fabricated 
tlemen    may    remember    the    large    sign  from  something  other  than   concrete  and 
displayed  by  a  cement  company  as  you  has    long   since   deteriorated    and    is   no 
were  'welcomed    to    Chicago    from    the  longer    theme. 

East  with   the  slogan   "Concrete   for  Per-  That   sign   perhaps   overstated    a   case, 

manence."    Here    is    how     Mr.     Webster  but  without  question,  concrete  has   been 

defines     "Permanence":  the  foremost  building  material   for  struc- 

Permanence:     Lasting    or    intended  tures  since  the  (urn  ol   the  centurv,  and 
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has  contributed  tremendously  to  the  con- 
struction industry. 

We  will  not  argue  permanence,  how- 
ever, rather  we  shall  state  categorically 
that  for  reasons  sometimes  obvious  and 
other  reasons  not  so  obvious,  concrete 
does  deteriorate,  concrete  does  fail  and 
concrete  does  require  periodic  mainte- 
nance if  structural  permanency  is  to  be 
maintained. 

Analysis  of  structure 

Railroad  structures — bridges  and  tun- 
nels are  unique  in  many  respects.  For 
the  most  part,  they  were  constructed 
over  a  relatively  short  span  of  time. 
Many  of  the  concrete  structures  are  un- 
reinforced  gravity  sections  and,  because 
the  railroads  at  the  time  were  prosper- 
ous, most  are  well  designed  and  well 
constructed,  consistent  with  the  best 
teehnologv  and  finest  materials  avail- 
able during  the  period.  Truly,  they 
were  constructed  with  permanence  in 
mind. 

However,  time  and  progress  do  not 
stand  still.  The  effects  of  increased 
track  loadings,  raising  of  track  eleva- 
tion due  to  track  maintenance,  changes 
in  stream  flows  and  elevations  and  many 
other  factors  all  contribute  to  structural 
defects  and  deterioration. 

Therefore,  the  first  step  in  structural 
rehabilitation  must  be  an  analysis  of  the 
problem  and  cognizance  of  changing 
conditions.  Often  the  defect  is  obvious 
and  the  obvious  answer  is  to  fix  it.  To 
restore  the  structure  to  the  original  de- 
sign is  a  temptation  one  must  resist  bv 
simply  stopping  and  saying  "Why." 
Why  did  the  structure  deteriorate?  Why 
did  the  footer  undermine?  Why  did  the 
wing  crack?  In  some  instances  we  know 
the  answer  before  we  ask,  but  asking 
oneself  anyway  may  bring  to  light  a 
secondary,  not  so  obvious,  answer  that 
may  be  the  real  reason  you  are  looking 
fox'. 

Correction 

Having  made  an  analysis  of  the 
causes,  the  methods  of  repair  should  be 


considered  with  correction  in  mind  to 
alleviate  the  reason  for  failure  if  at  all 
possible.  If  the  unreinforced  back  wall 
is  cracked  or  shows  signs  of  movement, 
often  long  vertical  dowels  or  anchor 
rods  will  restore  its  integrity  and  will 
withstand  the  increased  loading  en- 
countered. If  the  structure  is  deteriorat- 
ing due  to  moisture  problems,  drainage 
may  be  corrected  .  .  .  new  weeps  in- 
stalled and  old  weeps  cleaned.  If  the 
footer  is  undermined  or  timber  matting 
exposed  due  to  lowering  of  the  stream 
by  local  authorities,  driving  light  sheet- 
ing with  concrete  capping  mav  elimi- 
nate the  need  for  underpinning.  If  cul- 
vert wings  are  undermined,  simple  sheet 
piling  cut-off  walls  will  often  solve  the 
problem,  and  so  on.  In  other  words, 
utilization  of  all  construction  techniques 
should  be  considered  in  a  corrective 
structural,    rehabilitation. 

Mr.  Bryant  showed  you  a  number  of 
slides  depicting  some  of  Penetryn  ef- 
forts in  shotcreting  and  epoxy  injection. 
Fortunately,  we  are  not  restricted  to 
these  two  techniques  of  restoration.  As 
engineers  and  bridge  and  tunnel-repair 
specialists,  we  are  able  to  utilize  what- 
ever technique  is  required  to  achieve 
an.  economical  lasting  repair.  The  older 
techniques  of  reinforced  poured  con- 
creting, grouting  and  shotcreting  have 
a  well,  earned  reputation  when  properly 
executed,  and  mav  be  combined  to- 
gether and  with  new  techniques  and 
materials  such  as  epoxies,  chemical 
grouts,  and  others  to  good  advantage. 

The  importance  of  workmanship, 
however,  cannot  be  over-emphasized. 
No  matter  what  technique  or  material 
is  utilized,  the  ultimate  result  will  de- 
pend overwhelmingly  upon  the  way  the 
job  is  done,  not  upon  the  method  used. 

Shotcrete 

An  example  of  this  may  well  be  il- 
lustrated bv  the  Shotcrete  method. 
Since  the  Shotcrete  method  has  been 
utilized  for  many  years,  most  engineers 
are  familiar  with  the  general  proce- 
dures involved  in  a  standard  concrete 
repair  project.  However,  some  have  giv- 
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en  too  little  attention  to  the  quality  of 
the  work,  misused  the  application  for 
it,  and  have  become  disenchanted  with 
the  results.  Shotcrete  is  an  excellent 
method  to  be  utilized  with  a  properly 
engineered  repair  project.  But  it  is  not 
a  method  in  itself;  it  is  only  a  term  des- 
ignating the  means  of  application  of 
the  replacement  material  and  consti- 
tutes a  small  percentage  of  a  complete 
restoration,    project. 

Concrete  removal 

"Concrete  Dentistry"  is  a  term  some- 
times associated  with  concrete  repair 
by  the  Shotcrete  method.  As  in  Den- 
tistry, it  is  of  prime  importance  to  pre- 
pare the  structure  properly  before  fill- 
ing— sometimes  it  hurts  too,  because 
preparation  done  properly  is  time  con- 
suming and  costly.  Nevertheless,  all  de- 
cay and  deterioration  must  be  removed 
to  sound  material  if  the  filling  is  to  be 
permanent  and  the  integrity  of  the  struc- 
ture restored.  Proper  removal  is  bv  far 
the  most  important  operation  in  a  re- 
pair project  and  particular  care  must 
be  exercised  in  this  phase  of  the  work. 

Cracks  and  Joints 

The  treatment  of  cracks  is  a  subject 
in  itself.  The  preparation  and  method 
of  crack  repair  will  vary  depending  upon 
the  diagnosed  cause  of  the  failure  and 
judgment  as  to  whether  there  is  move- 
ment at  the  location  of  the  crack  sepa- 
ration. In  the  treatment  of  cracks,  as 
you  have  seen  in  the  slides,  epoxv  in- 
jection has  become  an  important  and 
useful  tool  in  restoration. 


Reinforcement 

In  general,  all  shotcrete  should  be 
reinforced  in  accordance  with  AREA 
Specifications.  The  versatility  of  shot- 
crete repair  also  enables  the  installation 
of  additional  or  special  reinforcement 
ai:  critical  locations  where  distress  is  evi- 
dent or  the  existing  design  is  inadequate 
for   changing   conditions. 

Placing 

The  proper  placement  of  the  shotcrete 
depends  to  a  large  extent  upon  the 
skills  of  the  nozzle  and  gun  operators. 
The  nozzle  operator  is  of  prime  impor- 
tance to  the  integrity  and  quality  of  the 
shotcrete,  and  should  be  thoroughlv 
trained  in  the  techniques  of  application. 

Summary 

Shotcrete  is  a  useful  and  practical 
method  of  concrete  restoration.  It  is  a 
proven  method  that  is  highly  versatile 
and  can  be  utilized  to  advantage  as  a 
valuable  tool  in  structural  repair.  How- 
ever, it  is  not  an  entity  in  itself. 

An.  effective  shotcrete-repair  project 
depends  greatlv  upon  the  excellence  of 
workmanship  in  all  phases  of  the  work, 
including  surface  preparation,  reinforce- 
ment, placement,  curing,  and  corrective 
measures  which  must  be  considered  a 
part  of  the  restoration  repair. 

After  25  years  of  examining  a  multi- 
tude of  problem  structures,  I  sometimes 
think  I've  seen  everv  possible  situation 
that  exists  or  could  exist.  The  challenge 
of  tomorrow  will  again  prove  I  haven't 
.  .  .  and  that's  what  makes  life  so  in- 
teresting. 


Using  Epoxies  In  Concrete  Repair 


By  T.J.  CHRISTENSON 

Engineer  -  Structures   Repair,   Osmose   Railroad    Division 


T.   J.   Christenson 

Epoxv  injection  of  cracked  concrete 
can  restore  fully  the  structural  integrity 
of  cracked  concrete  members.  The  rea- 
sons that  epoxies  work  so  well  for  re- 
storing cracked  concrete  are: 

They  are  100%  solids  in  the  liquid 
form.  This  mav  seem  somewhat  confus- 
ing, but  actually  the  material  starts  out 
as  a  liquid  and  everything  that  you 
pump  into  the  concrete  turns  into  a 
solid.  No  gases  are  given  off  during  this 
transformation,  and  almost  zero  shrink- 
age takes  place  upon  this  curing.  The 
strength  of  the  epoxies  themselves  are 
in  excess  of  those  of  the  concrete.  Most 
epoxies  that  we  use  have  compression 
strengths  in  the  neighborhood  of  12,000 
psi,  and  tensile  strength  in  the  neigh- 
borhood of  8,000  psi. 

Epoxies  have  been  in  existence  for 
many  years.  Over  the  years  they  have 
been  used  by  untrained  people  for  many 
situations,  and  in  some  of  these  situa- 
tions they  were  not  properly  applied,  or 
proper  formulations  were  not  used.  This 
resulted  in  the  expected — which  was  un- 


satisfactory repair  work.  We  use  spe- 
cially trained  crews  for  epoxy  work,  and 
they  do  nothing  but  epoxy  repairs  every 
day. 

The  actual  repair  work  done  on  con- 
crete substructures  of  railroad  bridges 
consists  of  basically  seven  steps.  The 
first  being  a  detailed  analysis  of  the 
crack  system.  This  includes  sounding 
of  the  concrete  member,  probing  and 
also  extracting  test  cores  out  of  the  con- 
crete member.  From  this  analysis,  the 
crack  svstem  can  be  defined  and  the 
repair  methods   determined. 

The  cleaning  of  the  crack  substrates 
is  of  the  utmost  importance.  If  the  sur- 
faces of  the  concrete  cracks  are  not 
properly  cleaned,  a  satisfactory  bond 
cannot  be  obtained  using  epoxies.  Much 
experience  and  know-how  is  necessary 
to  satisfactorily  clean  the  cracks  of  long- 
standing on  railroad  substructures.  To 
accomplish  the  actual  cleaning,  a  vari- 
ety of  cleaning  methods  are  employed. 
In  some  cases  compressed  air  will  re- 
move the  debris.  In  other  cases,  high 
pressure  liquid  solvents  must  be  em- 
ployed. In  severe  cleaning  problems  an 
acid  etching  may  be  necessary.  This  of 
course  is  always  followed  by  complete 
neutralization  with  copious  quantities  of 
fresh  clean  water.  This  cleaning  oper- 
ation must  be  monitored  by  taking  ad- 
ditional cores  to  confirm  the  cleanliness. 
Once  the  cracks  have  been  adequately 
cleaned,  holes  are  drilled  into  the  crack 
svstem  to  facilitate  injection  of  the 
epoxy  formulation.  These  holes  are  ap- 
proximately 3  8"  in  diameter  and  1/4" 
in  depth  ,and  are  located  at  strategic  in- 
tervals along  the  crack  and  at  crack  in- 
tersections • 

The  cracks  are  then  sealed  at  the  sur- 
face with  a  high  strength  epoxy  paste, 
and  the  injection  ports  are  firmly  affixed 
into    the    pre-drilled    holes.    This    opera- 
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INJECTION     of     epoxy     under     controlled 
pressure. 


TYPICAL  record  core.  Note  repaired  crack. 


tion  is  one  of  the  most  important  steps 
in  the  repair  procedure.  Without  ade- 
quate sealing  at  the  surface,  injection 
pressures  will  not  be  maintained  to 
guarantee  full  depth  penetration  in  con- 
crete members  of  large  size. 

Once  the  surface  sealant  material  has 
cured,  injection  can  begin.  The  proper 
epoxy  formulation  is  chosen.  The  formu- 
lation is  matched  to  the  specific  require- 
ments of  the  job.  The  crack  sizes  must 
be  considered  along  with  the  ambient 
temperature  and  modulus  requirements. 


EXTRACTING  a  record  core  after  repairs 
are   completed. 

Our  formulations  of  epoxy  are  hydro- 
philic.  In  other  words,  they  are  water- 
loving  so  to  say,  and  they  will  actually 
bond  to  a  wet  surface.  Successful  re- 
pair of  cracked  concrete  can  even  be 
done  under  salt  water  or  fresh  water. 

The  actual  injection  is  done  using  an 
automatic  mixing  and  dispensing  pump 
which  automatically  ratios  the  material 
and  pumps  the  material  through  mixing 
devices  and  into  the  injection  ports.  In- 
jection begins  at  the  lowest  port  and 
proceeds  upward.  This  insures  complete 
filling  of  the  crack  system  by  always 
working  toward  a  vent.  This  allows  for 
air  to  be  displaced  and  vented  to  the 
outside.  As  the  injection  continues, 
epoxy  appears  at  the  adjacent  ports  at 
which  time  the  ports  are  plugged,  or 
the  injection  nozzle  is  moved  to  the  ad- 
jacent port  and  the  first  port  is  plugged. 
This  same  procedure  is  continued  until 
the  complete  crack  svstem  is  filled. 

In  many  cases  on  railroad  substruc- 
tures where  the  crack  system  extends 
completelv  through  the  member — this 
could  be  6  to  10  ft.  thick  concrete  piers, 
normally  unreinforced,  we  have  actually 
pumped  epoxy  completely  through  fine 
crack  systems  for  a  depth  of  up  to  6 
to   8   ft. 

After  injection  is  completed  the  ports 
are  removed  back  flush  with  the  con- 
crete surface.  Final  record  cores  are  ex- 
tracted from  the  structure.  These  cores 
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confirm  penetration  and  bonding  of  the 
crack  system.  A  smapling  of  these  rec- 
ord cores  are  then  subjected  to  compres- 
sive tests  bv  engineering  laboratories.  A 
final  report  then  is  prepared  for  the 
owner's  record.   The  laboratory  test  re- 


ports are  included,  and  in  all  cases  the 
strength  of  the  epoxv  repaired  concrete 
equals  or  exceeds  the  strength  of  the 
parent  concrete.  There  are  some  sam- 
ple records  cores  up  here  on  the  table 
for  anyone  to  review,  if  vou  desire. 


New  Techniques  for  Concrete  Repair 


By  ARTHUR  PIEPMEIER 

Vice  President,  Turner  Engineering  Co.,  Nashville,  Tenn. 


Railroad  design  and  construction,  and 
grandchildren  are  my  two  favorite  sub- 
jects. The  other  panel  members  have 
talked  about  two  techniques  in  con- 
crete restoration,  so  I  probablv  should 
comment   on   rearing   grandchildren. 

We  used  old  methods  in  rearing  our 
children.  We  used  the  saying,  "Spare 
the  rod  and  spoil  the  child."  Now  our 
grandchildren  are  being  brought  up  us- 
ing new  techniques,  and  I'm  not  sure 
we  understand  these  new  techniques. 
However,  both  techniques,  old  and 
new,  work  but  both  still  have  problems. 
Our  problem  is  to  improve  our  chances 
of  getting  good  results.  Concrete  restora- 
tion is  somewhat  the  same.  Some  old 
methods  worked,  but  some  new  tech- 
niques are  better. 

(1)    Bridge  sears 

Concrete  has  been  used  for  several 
years  now.  In  a  flea  market  in  Nashville, 
I  found  an  old  copy  of  the  1911  AREA 
Manual,  and  in  Chapter  8  under  "Con- 
crete Bridge  Seats"  I  read  this:  "Con- 
crete, either  plain  or  reinforced,  is  suit- 
able for  bridge  seats  and  pedestal  caps. ' 
Period.  That's  all  it  said.  Many  bridge 
seats   built   in    1911    are  now   being  re- 


paired, but   65   vears   is   a  prettv   good 
life   for   these   old   methods. 

One  method  used  in  repairing  bridge 
seats  is  as  follows :  ( 1 )  drill  holes  in  the 
bridge  seat  and  insert  reinforcing  bars; 
(2)  remove  approximately  one-third  of 
the  bridge  seat  from  under  the  masonry 
plate;  and,  (3)  replace  that  portion 
with  shotcrete  or  with  quality  concrete. 
After  the  first  portion  has  attained  a 
working  strength,  another  portion  is  cut 
out  and  replaced  with  new  material. 
This  is  done  in  sequence  until  the 
bridge  seat  is  repaired.  Many  of  you 
have  used  this  method,  and  I'm  sure 
vou  can  offer  comments  or  modifications. 

(2)   Salt  on  bridge  decks 

Salt  used  for  ice  removal  on  bridges 
causes  considerable  damage  to  concrete 
decks.  In  some  cases  where  salt  has 
been  used  with  heavv  traffic,  the  deck 
has  disintegrated  within  three  years. 
There  are  coatings  available  that  can 
protect  concrete  decks,  but  they  must 
be  applied  frequently.  One  method  is 
to  coat  the  concrete  deck  each  fall 
(every  year)  with  boiled  linseed  oil. 
This  seals  the  pores  and  prolongs  the 
life  when  exposed  to  salt.  Several  high- 
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wav  departments  use  this  technique  as 
it   is  inexpensive   and   effective. 

(3)  Asphalt  paving  on  bridge  decks 

Many  concrete  decks  on  overhead 
bridges  have  been  paved  over  with  an 
asphalt  (hot  mix)  for  wearing  surface 
and,  supposedly,  a  seal  to  protect  the 
concrete.  In  repairing  these  structures, 
it  has  been  found  that  this  asphalt  ac- 
tually allows  salt  to  soak  through  the 
paving  and  be  retained,  with  moisture, 
on  the  concrete  deck.  This  speeds  up 
the  concrete-deck  deterioration.  This 
asphalt  frequently  does  more  harm  than 
good.  To  repair  these  decks,  it  is  some- 
times advisable  to  remove  the  asphalt 
paving,  cut  out  the  deteriorated  con- 
crete, and  replace  it  with  epoxv  and 
concrete.  The  Standard  Engineering 
Corporation  of  Albanv,  New  York  has 
done  much  of  this  tvpe  of  work.  A  poly- 
mer concrete  surface  can  be  used  and 
it  stands  up  better  than  plain  or  air  en- 
trained concrete.  However,  after  it  is 
repaired,  it  is  advisable  to  leave  the 
asphalt   paving   off   the   concrete   decks. 

(4)  Tunnels 

There  have  been  many  uses  for  con- 
crete over  the  years,  and  it  is  surprising 
how  well  much  of  it  has  stood  the  test 
of  time.  It  is  also  surprising  sometimes 
how  well  our  children  and  grandchil- 
dren grow  up  in  spite  of  what  we  do 
for  them.  However,  failures  have  oc- 
curred in  tunnels  caused  by  the  shifting 
or  settlement  of  the  tunnel  cover  or  base 
or  by  continuous  ground  water  seepage 
through  the  cover.  This  causes  leaking 
onto  tracks. 

The  Roseville  Tunnel,  now  owned  bv 
ConRail  (formerly  Erie  Lackawanna) 
was  repaired  by  The  Penetryn  System 
of  Willoughbv,  Ohia  as  seen  on  the 
slides.  It  had  leaks  over  the  tracks.  This 
caused  icicles  in  the  winter,  creating  a 
hazard  to  rolling  stock,  and  fouling  the 
track  and  ballast  in  the  summer. 

The  method  used  in  the  repairs  was 
as   follows : 

A.     Holes    were    drilled    at    areas    of 


leakage  to  relieve  water  pressure, 
primarily  overhead. 
R.     Temporary    rubber    nipples    were 
set   in   the  drilled  holes. 

C.  The  surfaces  were  cleaned  by 
high  pressure  sandblasting. 

D.  The  exposed  areas  of  seepage 
were  sealed  with  a  quick  set- 
ting waterproof  cement-sand 
shotcrete. 

E.  The  temporary  nipples,  previ- 
ously set  in  the  drilled  holes, 
were  removed  and  packers  in- 
serted for  the  chemical  grout. 

F.  The  holes  were  pressure-injected 
with  auick-settirg  chemical  grout 
(in  this  case,  Injectite-Q ) .  This 
provided  an  effective  waterproof 
"umbrella"  over  the  tracks.  No 
attempt  was  made  to  seal  the 
tunnel  completely  but  just  over 
the  tracks.  This  proved  to  be  an 
effective  repair  job.  In  our  field 
we  use  the  term  "cost  effective." 

(5)  Sewers 

Manv  sewers  are  made  of  concrete 
pipe.  In  the  case  of  leaking  or  infiltra- 
tion in  a  sewer,  repairs  can  be  made 
with  chemical  grout.  This  is  done  by 
using  internal  equipment,  such  as  pack- 
ers designed  for  this  purpose  and  pulled 
through  the  pipe.  The  packer  is  located 
adjacent  to  the  leak,  and  chemical  grout 
is  forced  from  the  packer  into  the  leak. 
The  grout  sets  up  in  seconds  or  minutes 
as  determined  bv  the  grout  mix.  A  TV 
camera  is  pulled  through  the  line  to  ob- 
serve the  repairs.  This  method  works 
quite  well  even  though  the  grout  has 
little  strength  and  depends  on  the  ex- 
isting pipe  or  adjacent  material  for  sup- 
port. Our  firm,  Turner  Engineering 
Company,  has  used  The  Penetryn  Sys- 
tem for  much  of  this  tvpe  of  sewer  re- 
pairs with  good   results. 

(6)  Supervision 

The  largest  single  problem  in  con- 
crete restoration  is  the  lack  of  proper 
supervision  during  repairs.  Many  times 
plans,    mixes    and    techniques    are    pre- 
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pared  in  detail  yet  the  repairs  do  not 
last  or  are  not  done  properly.  Frequently 
there  is  a  lack  of  communication  and 
understanding  between  designer  and  re- 
pair crew  as  to  whv  the  specified  tech- 
niques   are  necessary. 

During  extensive  repairs,  it  is  impor- 
tant to  have  a  competent  inspector  on 
the  job  who  understands  the  problem. 
We  have  found  the  following  very 
effective  in  obtaining  good  restoration 
work: 

Have  a  pre-bid  conference  if  it 
is  contract  work  so  the  contrac- 
tor knows  what  he  is  bidding. 
Have  a  pre-construction  confer- 
ence before  work  begins,  wheth- 
er it  is  a  contractor  or  railroad 
crew  so  the  work  force  knows 
what  is  expected  of  them — re- 
view plans  and  specifications  and 
answer  questions. 
Have  periodic  inspections  for 
payment  or  progress  which  helps 
determine  if  the  work  is  being 
done   properly. 

Have   a  final   inspection   and   let 
the   work   crew   know   there  will 


A. 


C, 


C. 


1). 


be  a  final  inspection.  This  is  an 
important  part  of   supervision. 
Following    are    a    few    places    where 
major   problems   occur   in    concrete   res- 
toration : 

A.  The  work  crew  is  not  experienced 
in  the  type  of  repairs  thev  are 
doing.  Sometimes  the  crew  has 
never  done  a  similar  job. 

B.  Some  of  the  old  concrete  is  not 
removed.  Sometimes  it  is  coated 
over. 

C.  The  mix  or  material  is  not  proper 
for  the  job.  It  sometimes  is  too 
wet  or  dry. 

D.  Proper  curing  is  not  maintained. 
Sometimes  it  is  left  from  Friday 
afternoon  until  Monday  with  no 
curing. 

The  main  reason  that  shotcrete  is  not 
used  more  is  the  poor  examples  avail- 
able on  some  repaired  structures.  Shot- 
crete is  a  good  method  of  repair  when 
properly  done. 

Concrete  as  a  construction  material 
may  be  here  for  a  long  time  and,  until 
we  find  a  better  material,  let's  keep  con- 
crete repaired. 


Bridge  Pier  Repair  Methods 


By  STEPHEN  A.  MAREK 

Vice  President-,  Lee  Turzillo  Contracting  Company 


I  would  like  to  talk  about  two  meth- 
ods of  concrete  restoration:  One  is  Pre- 
placed  Aggregate  Concrete  (PAC)  and 
the  other  is  BAGPIPE®  grouting. 

First,  let's  consider  concrete  repair 
using  PAC,  a  method  for  making  con- 
crete by  pumping  a  properly  designed 
cement-sand  Groutite™  mortar  with 
special  additives  into  carefullv  graded 
coarse  aggregate  previously  placed  in 
the  forms.  PAC  is  not  new,  but  it  is  the 
best  procedure  that  I  have  come  across 


in  the  17  years  that  I  have  been  making 
structural  concrete  repairs  and  addi- 
tions, both  above  and  under  water. 
PAC  has  been  used  extensively  by  the 
railroad  industry  in  the  USA  and  Can- 
ada for  more  than  40  vears. 

A  typical  application  is  that  of  re- 
placing a  section  of  deteriorated  con- 
crete in  a  bridge  pier  or  abutment.  The 
first  step  is  to  remove  all  unsound  and 
disintegrated  material  back  to  sound 
concrete,   leaving   squared   edges.    Next, 
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the  rough  concrete  surface  is  thorough- 
ly washed  and  badly  rusted  steel  rein- 
forcement replaced.  Forms  are  then  set 
and  rilled  with  washed,  properlv  graded 
coarse  aggregate.  If  the  placement  is 
open  at  the  top,  vertical  grout  injection 
pipes  and  sounding  wells  are  set  before 
or  during  aggregate  placement.  If  the 
placement  is  in  a  closed  form,  as  is  usu- 
ally the  situation  when  the  repair  is  on 
a  vertical  surface,  injection  holes  are 
drilled  through  the  face  of  the  forms 
at  proper  spacing.  When  the  forms  have 
been  completelv  filled  with  coarse  ag- 
gregate, Groutite  mortar  is  injected  into 
the  voids  in  the  coarse  aggregate  mass 
dX  controlled  pressure,  starting  at  the 
bottom.  This  mortar  is  so  fluid  that  it 
will  move  both  laterally  and  vertically 
through  the  voids  to  consolidate  the 
preplaced  aggregate  into  first-class  con- 
crete. Where  loading  and  maintenance 
of  traffic  require,  repair  placements  can 
easily  be  made  in   sections. 

Good  bond  with  old  concrete 

What  are  the  advantages  of  using 
PAC?  The  bond  of  PAC  to  old  concrete 
is  unusually  good  because  the  Groutite 
mortar  pumped  into  the  preplaced  ag- 
gregate also  penetrates  the  small  voids 
in  the  rough  surface  of  the  base  con- 
crete to  establish  a  superior  mechanical 
connection.  Then  because  the  preplaced 
aggregate  particles  are  in  point-to-point 
contact,  later  drying  shrinkage  in  the 
added  PAC  is  reduced  to  less  than  half 
that  which  occurs  in  ordinary  concrete. 
By  actual  test,  the  bond  of  PAC  to 
roughened  old  concrete  is  better  than 
85%  of  the  monolithic  strength  of  the 
older  concrete.  Most  tests  on  cores 
drilled  through  PAC  into  the  original 
concrete  show  100%  bond — the  cores 
break  in  the  old  concrete,  not  at  the 
contact  surface. 

Durability  is  excellent.  Why?  Each 
cubic  yard  of  PAC  contains  27  cubic- 
feet  of  coarse  aggregate.  Ordinarv  con- 
crete contains  onlv  about  18  cubic  feet 
of  coarse  aggregate  because  the  pieces 
of  stone  have  to  be  floated  in  a  mortar 


matrix  to  provide  plasticity  for  place- 
ment. Good  aggregate  doesn't  break 
down  during  freezing  and  thawing  and 
Groutite  mortar  is  air-entrained  to  pro- 
vide space  into  which  ice  crystals  can 
expand  instead  of  rupturing  the  mortar. 

Another  advantage  of  PAC  is  its  re- 
sistance to  erosion.  Stone  (coarse  ag- 
gregate) is  the  strongest  component  of 
concrete  and,  as  just  mentioned,  PAC 
contains  50%  more  stone  or  coarse  aggre- 
gate than,  ordinarv  concrete.  PAC,  there- 
fore, will  withstand  abrasion  by  sand 
and  gravel  earned  along  the  streambed 
and  bv  logs  or  whatever  is  floating  by. 
When  the  durability  characteristics  of 
the  wearing  surface  are  improved,  main- 
tenance is  obviously  minimized.  Thus, 
a  PAC  repair  is  armoured  against  a 
repetition  of  deterioration.  If  the  pier 
is  built  with  PAC  in  the  first  place,  or 
completely  encased  in  PAC,  it  will  be 
a  long,  long  time  before  anyone  has  to 
think  about  how  it  is  withstanding 
weather   and   erosion. 

Another  point  to  consider  is  the  fact 
that  50  to  60%  of  PAC  is  coarse  aggre- 
gate, an  inert  material  that  is  not  af- 
fected by  slow  or  interrupted  placement. 
Hence,  it  can  be  deposited  in  lifts  in 
awkward  or  complicated  placements  as 
reinforcement  is  set  and  forms  are 
erected.  Later,  the  Groutite  mortar  is 
mixed  in  a  convenient  location  and 
pumped  to  the  forms  through  an  easily 
handled  hose  to  produce  a  monolithic 
mass  of  any  height  (up  to  several  hun- 
dred, feet,  if  desired). 

Furthermore,  because  onlv  40  to  50% 
of  the  total  concrete — the  Groutite  mor- 
tar— has  to  be  mixed  and  handled,  the 
equipment  for  doing  this  is  much  small- 
er than  that  required  for  conventional 
concrete.  This  makes  for  reduced  on- 
site  space  requirements  and  easier  on- 
site  mixing  in  quantities  as  needed  for 
the  work. 

The  Bagpipe  grouting  system 

The  second  bridge  pier  repair  method 
I  would  like  to  discuss  involves  the  use 
of    Flexmat,    Flexform    and    Groutainer 
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flexible  forms.  These  are  developments 
of  Lee  Turzillo  based  on  the  Bagpipe 
grouting  system  which  he  inverted  and 
patented  in  the  early  60's.  As  a  group, 
they  are  effective  both  above  and  below 
water  for  encasing  and/or  underpinning 
piers,  abutments,  culvert  aprons,  wing 
walls,  diversion  walls,  etc.,  and  for  em- 
bankment protection  and  stabilization. 
Potential  applications  are  numerous  be- 
cause of  the  great  flexibilitv  of  the  Bag- 
pipe system;  its  speed  of  application, 
minima),  equipment  requirements  and 
the  fact  that  the  svstem  allows  concrete 
placement  in  moving  water. 

You  may  be  familiar  with  the  Grou- 
tainer,  a  specially  woven  cloth  bag  in- 
flated in  place  with  Groutite  mortar. 
Groutainer  forms  may  be  fabricated  at 
the  site  to  meet  requirements  when  the 
dimensions  of  the  problem  area  are  un- 
known, as  is  often  the  case  with  under- 
pinning, or  prefabricated  for  embank- 
ment protection  or  cofferdams.  Grou- 
tainer forms  are  used  either  singly  or 
stacked  and  mav  be  reinforced  internallv 
with  wire  mesh  or  reinforcing  steel,  as 
well  as  being  dowelled  together  or  to 
the   foundation. 

Flexmat  lining  forms  are  similar  to 
Groutainers  but  are  shaped  to  lay  flat 
over  a  wide  area  such  as  a  sloping  river 
bank  to  protect  it  against  scour,  ero- 
sion and  water  action.  The  thickness  of 
the  lining,  after  filling  with  Groutite 
mortar,  normally  averages  4"  but  mav 
be  adjusted  to  meet  specific  job  require- 
ments or  field  conditions. 

The  Flexform  system  uses  a  single 
layer  of  fabric  draped  inside  an  open 
matrix  means  supported  in  turn  by  ver- 
tical or  horizontal  reinforcement.  Used 
instead  of  wood  or  steel  forms,  Flexform 
material  seals  easily  to  irregular  sur- 
faces making  it  ideal  for  encasing  bridge 
piers  or  adding  concrete  to  uneven  as 
well  as  smooth  surfaces. 

Returning  to  the  Bagpipe  Groutainer 
svstem,  the  following  is  a  brief  descrip- 
tion of  how  Groutainer  forms  are  used 
underwater  to  underpin  an  undercut 
pier. 

First,  an  experienced  diver  goes  down, 


inspects  the  area,  notifies  his  tender  cf 
the  actual  size  of  the  void  or  voids  he 
has  observed  and  cleans  the  area  of  mud 
and  debris.  The  work  crew  fabricates 
the  Groutainer  forms  approximately  10% 
larger  than  the  dimensions  given  bv  the 
diver.  The  flexible  form  with  grout  line 
attached  is  then  lowered  and  placed  in 
the  voids  by  the  diver  who  then  directs 
the  pumping.  As  the  mortar  is  injected, 
the  Groutainer  form  expands,  taking  the 
shape  of  the  space  into  which  it  has 
been,  placed.  The  Groutainer  fabric  is 
porous  to  permit  a  small  amount  of  mor- 
tar to  ooze  through  upon  final  light 
pressuring.  This  oozed  mortar  provides 
bond  to  the  boundaries,  whether  thev 
be  concrete,  timber  or  adjacent  inflated 
Groutainer  bags.  Groutainers  mav  be 
doweled  together  or  anchored  to  sur- 
roundings by  passing  rebars  through 
them. 

Flexmai:  mattresses  or  additional 
Groutainer  bags  are  usually  placed  on 
the  river  bottom  around  a  pier  after  it 
has  been  underpinned  to  prevent  scour 
from  recurring  beneath  the  new  under- 
pinning. 

Has  inherent  advantages 

The  advantages  of  using  Groutainer 
bags  and /or  Flexmat  and  Flexform 
procedures  for  repairing  bridge  piers- 
are  numerous.  Wood  and  steel  forms 
are  eliminated,  reducing  cost  for  ma- 
terials and  both  labor  and  time  for 
placement.  The  need  for  heavy  equip- 
ment, access  roads  and  working/storage 
areas  is  minimized.  Since  the  work  can 
be  performed  underwater,  cofferdams 
are  generally  not  required;  steel  sheet 
piling  and  costlv  dewatering  svstems 
operating  24  hours  a  day  are  also  not 
needed.  Avoiding  dewatering,  which  can 
remove  fines  from  under  a  structure,  re- 
duces the  risk  of  additional  settlement 
before  underpinning  is  in  place.  By 
utilizing  the  time  saving  made  possible 
through  the  use  of  flexible  Groutainer 
bags  placed  and  inflated  under  water 
with  Groutite  mortar,  we  have,  in  emer- 
gencies,     actually      started      supporting 
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dangerously  undercut  piers  the  same 
day  the  call  was  received. 

Groutainer  bags  are  also  useful  for 
river  bank  and  lake  shore  stabilization 
as  well  as  for  protecting  bridge  piers. 
Most  engineers  know  that  where  severe 
current  or  wave  action  occurs,  rip-rap 
may  be  dislodged.  One  Bagpipe  Grou- 
tainer, 40'  long,  10'  wide  and  2'  thick 
will  weigh  over  100,000  lbs.  This  will 
not  be  removed  bv  wave  action,  pro- 
peller wash,  strong  currents  or  most 
storms.  We  have  placed  Groutainer 
protective  walls  that  have  withstood 
hurricanes. 

Where  a  river  bank  or  reservoir  shore- 
line needs  protection  from  erosion  by 
running  water  or  mild  waves,  including 
wash  from  river  craft,  the  Flexmat  sys- 
tem is  ideal.  When  laid  in  position, 
keyed  to  the  bank  surface  and  inflated 
with  mortar,  the  Flexmat  lining  pro- 
vides a  concrete  blanket  in  complete 
contact  with  the  underlying  material. 
Divers  are  only  needed  when  the  lining 
is  continued  into  deep  water.  Drainage 
through  Flexmat  lining  to  prevent  up- 
lift where   the   water   level   is    likelv   to 


drop  rapidly  is  easily  provided. 

In  summary,  Bagpipe  Groutainer, 
Flexmat  and  Flexform  grout  and  con- 
crete forming  systems  are  very  useful 
tools  for  repairing  and  stabilizing  bridge 
piers  and  abutments. 

Underwater  placement  eliminates  the 
need  for  cofferdams  and  dewatering 
while  flexible  forming  removes  the  nor- 
mal requirement  for  tailoring  forms  of 
rigid  materials  to  irregular  surfaces. 
Equipment  needs  with  attendant  site 
preparation  and  access  problems  are 
minimal.  All  this  makes  for  economy 
and  speed,  something  we  are  all  look- 
ing for  in  construction. 

President  Williams:  Thank  you  Mr. 
Bryant  and  the  members  of  your  panel. 
We  sincerely  appreciate  the  leaders  in 
the  Concrete  Restoration  Industry  tak- 
ing the  time  from  their  busy  schedules 
to   address   our   Association. 

This  concludes  our  meeting  for  today. 
I  hope  to  see  vou  all  at  the  REMSA 
Banquet  tonight.  We  will  convene  in 
Regency  Room  A  tomorrow  morning 
at  9:30  a.m.  Meeting  is  adjourned. 
(Gavel). 


MORNING  SESSION 


September  1 5#  1976 


President  Williams:  The  Meeting  will 
come    to   order. 

Good  morning  members  and  guests. 
Welcome  to  the  closing  session  of  our 
81st   Annual   Convention. 

We  will  now  begin  our  Business  Ses- 
sion. Will  the  Officers  and  Directors  of 
the  Association  please  come  forward. 

The  reports  you  will  hear  will  pro- 
vide you  with  information  concerning 
the  Business  affairs  of  our  Association. 
If  you  have  a  question  regarding  a  spe- 


cific report,  please  delav  your  inquiry 
until  all  reports  have  been  presented. 
We  will  then  attempt  to  answer  any 
questions  you  mav  have. 

On  Monday  morning  during  the  in- 
troduction of  our  Officers  and  Directors, 
Mrs.  Ann  Wilson,  our  Secretary,  was 
unable  to  be  present.  It  is  therefore  a 
great  pleasure  to  present  her  at  this 
time. 

Mrs.  Wilson  will  you  please  present 
your  report. 
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Secretary's  Report 

Report  of  Membership  for  Period  September  8,  1975  to  September  1,  1976 
ACTIVE  MEMBERSHIP 

Total  Active  Members  September  8,  1975  425 

New  Active  Members   since  September  8,   1975   42 

Reinstated — Paid    back    dues    2 

469 

LESS:     Resigned  account  retirement  13 

Transferred  to  Life  11 

Deceased    2 

Dropped  for  non-pavment  of   dues   27       53 

TOTAL  ACTIVE   MEMBERS   416 

ASSOCIATE  MEMBERS 

Total  Associate  Members  September  8,  1975  85 

New  Associate  Members  since  September  8,  1975  16 

LESS:     Resigned  account  retirement  3 

Transferred  to  Life  1 

Dropped  for  non-payment  of  dues  3  7 

TOTAL   ASSOCIATE   MEMBERS    94 

LIFE  MEMBERS 

Total  Life  Members  September  8,   1975  153 

Transferred  from  Active  Membership  11 

Transferred    from   Associate   Membership    1 

LESS:    Report  deceased   10 

TOTAL   LIFE    MEMBERS    155 

HONORARY  MEMBERS 

Total  Honorary  Members  September  8,   1975   9 

TOTAL  HONORARY   MEMBERS   9 

TOTAL  MEMBERSHIP  ALL  CLASSES— September  1,  1976  674 

President  Williams:  Mr.  Huffman  will 
you  please  present  the  Treasurer's  Re- 
port. 

Treasurer's  Report 

Period  September  1,  1975  to  August  31,  1976 

Checking  Account  balance  August  31,  1975  $     6,870.72 

RECEIPTS 

Dues    $     3,725.00 

1974  Advertising    465.00 

1975  Advertising    14,233.00 

Miscellaneous      14.00  18,437.00 

25,307.72 
DISBURSEMENTS 

Salaries    (Secretarv  &  Assistant)    3,595.20 

FICA    (On  payroll)    210.28 

Office  Rent,  Telephone,   Etc 573.72 

Stationary    &    Printing    693.15 

Postage    481.67 

Office   Supplies   307.44 

1974  Advertising  (The  American  Pub.  Co.)   597.41 

1975  Convention    Expense    413.08 
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State  of  Illinois  Unemployment  Tax  1.88 

Federal    Unemployment    Tax    8.82 

1975  Proceedings  4,137.21 

Executive   Board    Meetings   369.67 

1975  Advertising  (American  Pub.  Co.)   4,513.89 

Membership    Certificates    158.79 

Contributions  300.00 

Transfer  of  funds  to   Savings  Account   3,000.00 

1976  Convention    174.54 

Miscellaneous      126.98  19,663.73 

Checking  Account  Balance  August  31,  1976  $  5,643.99 

Homewood  Federal  S/L  Assn.  5V4%)   .._ 3,204.73 

Homewood  Federal  S/L  Assn.    (6%%  2/29/78)    6,040.45 

Homewood  Federal  S/L  Assn.   (634%  8/2/77)   2,340.94 

Homewood  Federal  S/L  Assn.  (6%%  6/22/78)  3,109.94 

$  20,340.05 

President  Williams:  Thank  you  Mr.  member  of  the  Auditing  Committee, 
Huffman.  It's  nice  to  know  we  are  in  a  will  now  present  the  results  of  the  audit 
sound  financial  condition.   Mr.   Lucas,  a      bv  his  Committee. 


Report  of  Auditing  Committee 

TO  MEMBEBS  OF  THE  AMEBICAN 

BAILWAY  BBIDGE  &  BUILDING  ASSOCIATION 
Gentlemen: 

The  undersigned  have  examined  the  books  of  the  Secretary  and  report  of  the 
Treasurer  for  the  period  from  September  1,  1975  to  August  31,  1976  inclusive,  and 
have  found  them  to  be  correct  as  of  the  latter  date. 

Respectfully    submitted, 
E.  R.  SCHLAF,  Chairman 

President  Williams:  You  have  heard  a  second?  It  has  been  moved  and  see- 
the reports  of  our  Secretary,  Treasurer,  onded  that  the  reports  be  accepted.  All 
and  Auditing  Committee.  Is  there  any  in  favor  Ave — opposed  No.  The  motion 
discussion  regarding  these  reports.  If  is  carried  and  the  reports  are  accepted, 
not,  I  will  entertain  a  motion  that  the  Will  Mr.  Sturm  of  the  Resolutions 
reports  be  accepted  as  given. — Is  there  Committee  now  give  its  report. 

Report  of  Resolutions  Committee 

Mr.  President,  at  the  close  of  this  81st  Annual  Convention  of  the  American 
Railway  Bridge  and  Building  Association,  the  Resolutions  Committee  offers  the 
following  resolutions: 

BE  IT  HEREBY  RESOLVED  that  the  thanks  of  the  Association  be  extended 
to  Leroy  Cronkhite  II,  Pastor,  Central  Church  of  Chicago  for  his  message  of  spiritual 
assurance. 

BE  IT  FURTHER  RESOLVED  that  the  thanks  of  the  Association  be  extended 
to  the  prominent  speakers  who  gave  of  their  time  and  so  capablv  shared  their  wisdom 
and  experience  with  us,  especially  Mr.  John  Fox,  AREA  president;  Mr.  Jolui  W. 
Ingram,  president  and  chief  operating' officer,  Rock  Island;  Mr.  Bruce  Flohr,  deputy 
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administrator.  Federal  Railroad  Administration,  Department  of  Transportation;  Mr. 
G.  W.  McDonald,  division  engineer,  Union  Pacific;  Mr.  D.  R.  York,  environmental 
engineer,  Chicago  and  Northwestern;  Mr.  F.  B.  Lindsav,  general  bridge  supervisor, 
Southern;  Mr.  R.  J.  Hansen,  vice  president,  Canadian  National;  Dr.  Carl  S.  Winters; 
K.  T.  Sawyer,  Major  General,  retired,  Federal  Railroad  Administration;  Mr.  Harris 
T.  Remlev,  supervisor  civic  affairs,  Seaboard  Coast  Line;  Mr.  Robert  L.  Cragg, 
president,  the  Earle  Gear  and  Machine  Co.;  Mr.  Richard  Hale,  architect,  Santa  Fe; 
Mr.  D.  L.  Monson,  resident  engineer,  Union  Pacific;  Mr.  A.  R.  Dahlberg,  assistant 
engineer,  Santa  Fe;  Mr.  L.  E.  Martin,  president,  Railwav  Engineering-Maintenance 
Suppliers  Association  and  to  all  members  of  the  Railwav  Engineering-Maintenance 
Suppliers  Association  for  the  fine  banquet  and  entertainment  which  we  enjoyed 
last  evening. 

BE  IT  FURTHER  RESOLVED  that  our  thanks  be  expressed  to  Mrs.  W.  H. 
Rankin  and  Mrs.  R.  E.  Dennis  and  their  committees  for  their  efforts  in  arranging 
registration  and  entertainment  for  our  wives,  and  to  the  untiring  efforts  of  the  ladies 
who  assisted  as  hostesses. 

AND,  BE  IT  FINALLY  RESOLVED  that  the  Association  express  its  thanks 
to  its  Chairmen  and  their  committees  for  their  excellent  work  in  preparing  the 
reports  which  were  presented  at  the  convention;  also  to  the  Chicago,  Rock  Island 
and  Pacific  Railroad,  the  Atchison,  Topeka  and  Santa  Fe,  the  Chicago,  and  North- 
western Transportation  Companv,  and  the  Chicago,  Milwaukee,  St.  Paul  and 
Pacific  Railroad  who  provided  assistance  at  the  registration  desk,  to  the  manage- 
ment and  staff  of  the  Hyatt  Regency  Chicago  for  their  cooperation  and  hospitalitv, 
as  well  as  to  the  members  of  our  Executive  Committee  and  to  our  President,  J.  R. 
Williams,  who  has  spent  so  much  of  his  own  personal  time  and  effort  in  guiding  the 
affairs  of  the  Association  over  the  past  year. 

Mr.  President,  we  recommend  these  resolutions  be  made  a  part  of  the  official 
record  of  this  Association. 

Respectfully  submitted, 
W.  C.  Sturm,  Chairman 
Resolutions  Committee 
President    Williams:    Thank    you    Mr. 
Sturm.  Will  Mr.  Lindsay  of  the  Necrol- 
ogy Committee  please  present  their  re- 
port. 

Report  of  Necrology  Committee 

To  the  President  and  Members  of  the 

AMERICAN  RAILWAY  BRIDGE  &  BUILDING  ASSOCIATION: 
It  is  with  grief  and  regret  that  we  report  the  known  loss  of  twelve  (12)  members 
through  death  during  the  past  year.  It  is  possible  that  other  members  have  passed 
away  during  the  year  of  whom  we  have  no  information.  If  you  know  of  any,  please 
report  their  names  to  the  Secretarv.  The  following  have  been  reported  since  our 
last  Annual  Meeting  in  September  1975. 

Active   Members  Title  —  Railroad  —  Location  Joined  Deceased 

E.  J.  Hynes  Engr.   B.&B.  1958  1975 

Detroit,  Toledo  &  Ironton 

Dearborn,  Mich. 
M.  S.  Nelson  B.&B.  Supvr  1956  1975 

Penn  Central  Trans  Co. 

Perrysburg,   Ohio 
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Lii 

Fe  Members 

Title  —  Railroad  —  Location 

Joined 

Deceased 

R. 

C.  Baker 

Ass'c.  Ch.  Engr. 

Chicago  &  Eastern  Illinois 

Danville,  111. 

1940 

1976 

C. 

C.  Benson 

Director   Budgets 
Boston  &  Maine  R.R. 
Concord,  N.H. 

1952 

1975 

E. 

D.   Billmeyer 

Asst.  to  Ch.  Engineer-Struc. 
Western  Maryland 
Randallstown,  Md. 

1955 

1976 

E. 

N.  Budzenski 

General  Foreman 
Chicago  &  North  Western 

Trans.  Co. 
Antigo,   Wis. 

1938 

1976 

R. 

H.  Carpenter 

Engineer  Maintenance  of  Wav 
Missouri  Pacific 
Monroe,  La. 

1956 

1976 

J- 

C.  Crane 

Asst.  B.&B.  Supvr. 
Southern  Pacific  Trans.  Co. 
Forest  Grove,  Ore. 

1957 

1976 

H. 

C.   Fronabarger 

B.&B.  Supvr. 
Texas  &  Pacific 
Duncan,  Okla. 

1949 

1975 

B. 

Hemstad 

Master  Carpenter 
Great  Northern  Rv. 
Willmar,   Minn. 

1937 

1976 

X. 

F.  Podas 

Chief  Engineer 

Minnesota  Transfer  Ry.  Co. 

Bumsville,  Minn. 

1937 

1974 

C. 

E.  Smith 

Vice   Pies. 

New  York,  New  Haven 

&  Hartford 
New  Haven,  Conn. 

1911 

1976 

Respectfully  submitted, 
F.   B.   Lindsay,   Chairman 

President    Williams:    Thank    you    Mr.  Mr.    J.    C.    Hobbs,    our    Second    Vice 

Lindsay.  In  remembrance  of  these  mem-  President,    is   now   granted   the   rostrum 

bers,   let  us   stand   in   a   moment   of   si-  to   propose   an   Amendment   to   our   Bv- 

lence.    (All  stand)  Laws. 


Proposed  Amendment-  To  Constitution 

ARTICLE  III     Membership 

Section  1.  The  membership  of  this  association  shall  be  divided  into  f out- 
classes, viz:   Members,  life  members,  associate  members  and  honorary  members 

Section  2.  A  member  shall  be  a  person  in  a  position  above  rank  of  gang  fore- 
man in  connection  with  engineering,  construction  and  maintenance  for  railway 
bridges,  buildings  and  water  service  facilities:  or  in  the  employ  of  a  public  regula- 
tory, a  professor  of  engineering  or  architecture,  a  technical  editor,  a  government  or 
private  timber  expert,  a  consulting  engineer,  or  an  engineer  in  his  employ,  engaged 
in  the  engineering,  construction  and  maintenance  of  railroad-related  facilities  or  an 
engineer  employed  by  a  technical  service  or  research  and  development  organization, 
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an  officer  or  engineer  of  an  engineering  or  scientific  society  or  association  whose 
aims  and  objectives  are  compatible  with  the  aims  and  objectives  of  this  association. 
AnV  person  desirous  of  becoming  a  member  shall  make  application  upon  the  form 
prescribed  by  the  executive  committee,  setting  forth  his  name,  age,  residence  and 
practical  experience.  He  shall  furnish  at  least  three  references  to  whom  he  is  per- 
sonally known.  Applicants  may  be  voted  into  membership  at  any  regular  executive 
meeting  or  bv  letter  ballot  of  the  executive  committee,  a  majority  vote  being  neces- 
sary in   either  instance 

Sections  3,  4,  5,  7,  8  will  remain  the  same 

Section  6  will  be  deleted 

Delete  word  "Active"  in  all  paragraphs 


Mr.  Hcbbs:  Mr.  President,  I  move 
that  this  Amendment  be  adopted. 

President  Williams:  You  have  heard 
the  motion.  Is  there  a  second?  All  in 
favor  of  this  Amendment  say  "Aye." 
The   motion   if.   carried. 

Is  there  any  new  business  to  be 
brought   before   this    meeting? 

Award   Honorary  Membership 

N.  D.  Bryant:  The  Special  Committee 
on  Honorary  Membership  presents  the 
name  of  E.  R.  Schlaf  for  Honorary  Mem- 
bership. 

President  Williams:  Our  Constitution 
specifies  that  elevation  to  Honorary 
Membership  be  bv  vote  of  the  member- 
ship at  a  regular  meeting.  Mr.  Schlaf, 
one  of  our  Past  Presidents,  has  been 
nominated.  We  will  now  vote  on  this. 
All  in  favor — Ave  (Pause).  All  opposed. 
No  (Pause).  Mr.  Schlaf,  I  would  like 
to  present  you  with  this  Certificate  of 
Honorary  Membership  and  thank  you 
on  behalf  of  the  Association  for  your 
many  years  of  service. 

Is  there  any  further  business?  If  not, 
the  Business  Session  is  adjourned  and 
the  Officers  and   Directors  are  excused. 

Mr.  Rankin,  will  vou  please  introduce 
the   next   speaker? 


Introduction   of  David   L   Monson 

W.  H.  Rankin:  Our  next  featured 
speaker  was  bom  April  2nd,  1940.  He 
attended  Omaha  University  in  Omaha, 
Nebraska.  His  engineering  career  was 
started  with  the  Department  of  Roads 
for  the  state  of  Nebraska.  He  started 
his  railroad  service  in  1964  as  a  rodman 
with  the  Union  Pacific.  He  advanced 
to  the  positions  of  instrumentman  and 
ass;,  engineer  while  working  in  the 
Omaha  area  which  was  involved  in  a 
growing  industrial  development.  He 
then  moved  into  Kansas  to  work  on  a 
line-change  project.  In  1972,  he  was 
promoted  to  project  engineer  in  charge 
ci:  construction  of  their  Omaha  Yard. 
In  1973,  he  was  transferred  to  another 
large  railroad  construction  project  in 
Salt  Lake  Citv.  In  1974,  he  was  pro- 
moted to  resident  engineer  in  charge 
of  the  project  which  is  the  subject  of 
his  presentation.  He  is  presently  located 
at  Hermiston,  Oregon  and  is  resident 
enginee:1  for  the  Orion  Pacific's  new 
classification  yard  at  Hinkle,  Oregon. 
He  is  a  member  of  AREA.  With  pleas- 
ure I  present  to  you.  Mr.  David  L.  Mon- 
son, who  will  bring  us  an  illustrated 
presentation  on  towering  their  Aspen 
Tunnel. 


How  We  Lowered  the  Aspen  Tunnel 


D.  L. 


Resident  Engineer,   UP,   Hermiston,  Ore. 


Mr.  President,  Vice  President,  Speak- 
ers, Members  and  Guests: 

Mv  slide  presentation  will  be  a  brief 
history  of  the  original  construction  of 
the  Aspen  Tunnel  in  Western  Wyoming 
and  the  construction  done  in  1974  and 
1975,  as  shown  on  the  program,  to  lower 
the  tunnel  floor  approximately   six  feet. 

I  do  have  some  slides  from  1901  that 
I  have  intermingled  to  show  three- 
fourths  of  a  century  ago  against  present 
construction. 

(Slide  1)  The  original  line  change 
in  1901  cut-off  9.56  miles  and  reduced 
the  grade  by  .48%  or  25.3  feet  in  ele- 
vation, per  mile.  When  the  line  change 
was  made  in  1901,  it  left  several  towns 
abandoned  and  there  is  one  ghost  town 
still  in  existence.  That  town  being  Pied- 
mont. 

(Slide  2)  This  slide  shows  alignment 
of  the  Aspen  Tunnel  construction  in 
1901  and  a  newer  tunnel,  Altamont, 
constructed  in  the  early  1950's.  The  Oil 
Springs  Fault  runs  through  the  west  end 
of  the  Aspen  Tunnel  which  gave  them 
trouble  in  the  1901  construction  and 
we  had  similar  problems  with  our  1975 
construction.  The  Oil  Springs  Fault  is  a 
secondary  fault  off  of  the  Absaroka 
Fault.  (Pointing  to  Aspen  Tunnel  and 
Oil   Springs   Fault) 

(Slide  3)  This  1975  slide  taken  from 
the  top  of  the  mountain  looking  west 
down  to  the  west  portals  of  Aspen  and 
Altamont  Tunnels  shows  camp  site  and 
surrounding  terrain  for  approximately 
five  to  ten  miles.  Slide  relates  to  previ- 
ous  slide. 

(Slide  4)  This  slide  shows  the  tim- 
ber sets  used  for  cribbing  in  the  1901 
construction.  The  top  arch  being  con- 
structed first,  known  as  the  heading, 
and  the  bench  was  excavated  several 
hundred  feet  behind  to  subinvert  with 
an  overall  heieht  of  23  feet  6  inches. 


(Slide  5)  Actual  picture  from  1901 
construction  showing  the  heading  with 
the  timber  sets  in  place  and  a  group  of 
13  miners.  Not  too  many  hard  hats  worn 
in  1901. 

(Slide  6)  Mark  Hurlburt,  our  U.P.  in- 
spector, shown  here  with  the  discarded 
timber  set  from  1901.  We  found  about 
50  of  these  sets  about  one-quarter  mile 
from  the  west  portal. 

(Slide  7)  This  slide  shows  an  eleva- 
tion view  of  the  original  boring  and  the 
16  ft.  by  16  ft.  shaft  drilled  from  over- 
head approximately  at  mid-tunnel.  The 
16  ft.  by  16  ft.  shaft  was  sunk  to  give 
them  an  addition  a1  two  headings.  One 
heading  from  the  east  portal;  one  head- 
ing from  the  west  portal;  and  two  direc- 
tions from  the  shaft  (pointing  to  the 
shaft).  This  shaft  did  not  prove  to  be 
that  successful  because  thev  only  made 
it  600  ft.  to  the  east  and  approximately 
800  ft.  to  the  west — plus,  in  the  process 
of  sinking  the  shaft,  4  men  were  killed. 
Throughout  the  construction  of  the  tun- 
nel in  1901,  as  near  as  I  can  tell  from 
old  records,  there  were  10  men  killed. 

(Slide  8)  Shows  1901  picture  of  the 
Cook  Shack  and  several  men 

(Slide  9)  Shows  1901  picture  of  not 
too  modern  living  quarters  for  the  min- 
ers   ( tent ) . 

(Slide  10)  This  slide  shows  a  steam 
shovel  that  was  especiallv  built  for  this 
construction  with  a  boom  height  of  16 
fl:.  and  a  three-cmarter  yard  bucket.  The 
ventilating  system  shown  above  the  west 
portal  was  steam  powered  and  supplied 
the  fresh  air  necessarv  for  construction. 

(Slide  11)  1901  slide  shows  miners 
and  one  small  boy.  Families  lived  at 
camp  site. 

(Slide  12)  This  slide  shows  the  1901 
construction  through  the  fault  area  with 
the  8  in.  bv  12  in.  I-beams  on  two-foot 
centers.    Their    first    concrete    pour    was 


119 


120 


B.  &  B.  Proceedings 


poured  up  the  side  wall  nine  feet.  The 
second  pour  being  five  feet  up  the  side 
wall  and  the  third  pour  was  through  the 
overhead  arch,  which  must  have  been  a 
■tough  job  due  to  the  fact  that  the  con- 
crete must  have  been  literally  pushed 
and   shoveled   into   place. 

(Slide  13)  This  slide  shows  construc- 
tion of  the  batch  plant  and  the  drilling 
oi:  the  eight-inch  slick  line.  The  batch 
plant  was  constructed  at  the  top  of  the 
mountain  near  the  mid-point  of  the  tun- 
nel. All  of  the  concrete  was  batched  at 
this  location  and  was  dropped  through 
the  eight-inch  slick  line  to  the  center  of 
the  tunnel.  From  that  point,  it  was 
pumped  by  two  concrete  pumps,  or, 
when  pumping  was  not  possible,  due 
to  distance,  two  transit  mixers  were 
placed  in  the  tunnel — one  heading  in 
each  direction  so  that  we  could  pour 
at  two  heading  locations  at  the  same 
time. 

(Slide  14)  This  slide  shows  the  ag- 
gregate used  for  the  concrete  which 
was  covered  to  hold  out  the  moisture 
to  keep  the  stock  pile  from  freezing 
through  the  winter  months.  Through 
the  construction  of  the  tunnel,  the  ag- 
gregate was  placed  in  the  batch  plant 
which  was  80  ft.  by  150  ft,  and  was 
allowed  to  thaw  out  in  the  building. 

(Slide  15)  This  slide  shows  the  drill- 
ing of  the  water  well  just  below  the 
batch  plant.  The  well  was  drilled  to  a 
depth  of  750  ft.  before  obtaining  a  suf- 
ficient amount  of  water.  On  the  left  is 
the  Morrison-Knudsen  project  engineer 
— Morrison-Knudsen  Construction  Com- 
pany being  our  contractor  for  the  low- 
ering of  the  tunnel.  The  man  on  the 
right  was  the  driller  operator.  After  the 
drilling  of  750  ft.,  we  attempted  to  low- 
er an.  eight-inch  casing  for  the  well. 
After  lowering  200  ft.  of  the  casing, 
it  became  lodged.  Here  we  are  attempt- 
ing to  jack  out  the  casing  with  two  100- 
ton  jacks  which  was  unsuccessful.  Then 
we  went  to  a  six-inch  casing  lowering 
i::  through  the  eight-inch  casing  to  a 
depth  of  720  ft. 

(Slide  16)  Picture  shows  horizon 
looking  south. 


(Slide  17)  This  slide  shows  the  8- 
vard  batcher  in  the  batch  plant  and  the 
hopper  for  the  eight-inch  slick  line  that 
went  into  the  center  of  the  tunnel  340 
ft.  below.  All  the  concrete  was  heated 
when    required. 

(Slide  18)  This  slide  shows  one  of 
the  concrete  pumps  directly  below  our 
slick  line.  Directlv  above  was  a  second- 
ary remix  hopper  to  prevent  any  segre- 
gation of  the  concrete.  Directly  below 
the  arch  of  the  tunnel  coming  from  the 
eight-inch  slick  line  was  a  two-inch 
steel  12-in.  by  12-in.  deflection  wear 
plate.  This  wear  plate  was  just  about 
completely  disintegrated  after  200  vards 
of  concrete  was  dropped  through  the 
slick  line.  At  that  point  the  wear  plate 
was  changed  out.  There  was  approxi- 
mately 25,000  yards  of  concrete  poured 
to  complete  the  tunnel  project  for  the 
side  walls  and  invert. 

(Slide  19)  This  slide  shows  the  rea- 
son for  lowering  the  floor  of  the  Aspen 
Tunnel,  (pointing  to  outline  of  the  old 
tunnel)  This  shows  the  clearance  line 
of  the  old  tunnel  before  construction, 
which  was  not  quite  adequate  as  vou 
can.  see. 

(Slide  20)  This  slide  shows  the  rock- 
bolt  system  which  we  used  in  an  at- 
tempt to  hold  the  old  liner  in  place 
while  we  dropped  out  from  under  the 
side  wall  and  invert.  We  used  10-ft. 
and.  20-ft.  rock  bolts  on  each  side  wall 
on.  an  alternating  spacing  of  five-foot 
centers.  This  is  an  expansion-type  rock- 
bolt  that  is  grouted  to  obtain  additional 
holding  power.  We  were  attempting  to 
obtain  a  10-ton  holding  power  which 
we  obtained  on  very  few  bolts.  Once 
we  started  pumping  grout  into  the  bolts, 
the  shale  was  so  porous  that  at  times 
we  had  grout  coming  out  of  the  cold 
joints  some  30  ft.  away,  (point  to  slide) 
This  is  the  location  where  we  propped 
the  side  wall  and  invert  from  under  the 
overhead  arch  which  was  left  in  place. 
From  this  point  we  kept  the  existing 
liner  intact. 

(Slide  21)  This  is  a  hydro  hammer 
we  used  at  the  beginning  of  construc- 
tion in   an   attempt  to  knock   away  the 
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side  wall  which  was  unsuccessful.  Here 
is  a  picture  of  a  typical  miner  and  if 
the  slide  was  a  little  better,  you  could 
see  that  his  nose  had  been  broken  at 
least  20  times — not  from  the  job  how- 
ever! 

(Slide  22)  This  was  one  of  our  first 
blasts-off  of  the  west  portal  and  notice 
the  outside  privy  located  on  the  south 
side.  The  following  picture  will  show 
the  concussion  that  was  created  by  the 
blasting. 

(Slide  23)  This  slide  shows  5  to  10 
seconds  after  the  initial  blast  shown  on 
previous  slide  which  just  about  knocked 
over  the  privy  from  the  concussion.  By 
the  way,  no  one  was  in  it!  Normally, 
the  concussion  was  tremendous  in  the 
tunnel  due,  simply,  to  onlv  two  direc- 
tions for  it  to  go — which  our  chief  en- 
gineer, R.  M.  Brown,  and  construction 
engineer,  H.  B.  Durant,  can  verify  bv 
their  frequent  inspection  trips.  I  am  not 
sure  they  trusted  me. 

(Slides  24  &  25)  This,  and  the  fol- 
lowing slide,  show  typical  aftermath 
from,  blasting.  In  some  cases,  as  high 
as  10  cases  of  dynamite — 60%,  were 
used  to  blast  a   15  ft.   area. 

Slide  26)  At  the  start  of  the  job  the 
invert  floor  was  removed  and  the  cen- 
ter was  excavated  as  shown — center 
slot  was  possible  for  some  2000  feet  in 
from  the  east  portal,  and  then  was  stop- 
ped due  to  water  problems.  At  this  point 
a  bulkhead  was  put  in  and  we  started 
the  concrete  pours  back  to  the  east — 
the  center  slot  operation  from  the  west 
portal  was  carried  some  1000  feet  in — 
at  that  point  we  hit  the  first  of  the  Oil 
Springs  Fault  area  which  I  will  show 
on  later  slides. 

(Slide  27)  Once  the  center  slot  op- 
eration had  stopped  on  the  east  and 
wesi:  headings,  side  wall  excavation  was 
started. 

(Slide  28)  At  this  point  we  were  un- 
sure of  the  pressures  that  might  result 
when  the  side  walls  were  excavated,  so 
to  protect  the  portal  mouths,  12-in., 
53-lb.  H-piling  was  installed  as  over- 
head struts  and  under-pinning.  Over- 
head   struts    being    on    10-foot    centers 


and  under-pinning  being  on  10-foot 
centers. 

(Slide  29)  Our  first  two  pours  were 
made  with  timber  walers  across  the 
tunnel   for   support. 

(Slide  30)  This  slide  shows  the  131- 
lb.  rail  we  used  as  reinforcement  on  2- 
foot  centers  in  the  invert.  This  svstem 
was  used  throughout  the  tunnel  except 
for  the  700-foot  fault  area  which  I  will 
show  or  upcoming  slides. 

(Slide  31)  This  concrete  was  brought 
off  the  top  of  the  mountain  by  transit 
mixers  and  poured  by  belt  method. 

(Slide  32)  This  was  our  system  used 
through  most  of  the  tunnel  to  excavate 
blasted  material,  with  an  11-yard  tun- 
nel mucker.  On  the  right  of  the  slide 
one  of  our  weep  holes  installed  on  20- 
foot  centers.  As  you  can  see  here,  weep 
hole  is  already  in  operation. 

(Slide  33)  This  slide  shows  the  tvpi- 
cal  problem  we  had  with  water  even 
after  the  new  floor  had  been  installed. 
We  are  looking  at  the  east  portal  of  the 
Aspen  Tunnel,  and  if  you  look  verv 
close,  you  can  see  a  small  light  dot 
which  is  light  from  the  west  portal — ■ 
5,900  feet  away. 

(Slide  34)  This  slide  shows  the  camp 
site  where  thev  were  cutting  up  131-lb. 
rail  for  under-pinning.  Also,  this  rail, 
after  being  installed  as  under-pinning, 
was  used  as  guide  lines  for  reinforcing 
steel. 

(Slide  35)  This  is  a  typical  shot  of 
Morrison-Knudsen  camp  area  which  un- 
fortunately due  to  weather  was  slop 
most  of  the  time. 

(Slide  36)  This  was  the  heating  sys- 
tem and  fresh  air  svstem  used  through- 
out the  duration  of  the  construction. 
There  were  three  1 -million  BTU  heaters 
with  a  forced-air  system  that  supplied 
the  tunnel  with  heat  and  fresh  air.  When 
temperatures  dropped  to  20  below,  a 
curtain  was  dropped  over  the  west  por- 
tal. This  system  worked  very  well  even 
when  temperatures  dropped  to  20  be- 
low. Temperature  inside  the  tunnel  nev- 
er  go':   below   55°. 

(Slide  37)  This  slide  shows  the  1901 
heating  and  fresh  air  svstem  in  contrast 
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to  the  previous  slide  of  our  1975  sys- 
tem. I  wonder  if  temperatures  dropped 
below  55°  in  the  tunnel — which  I  am 
sure  they  did. 

(Slide  38)  When  we  dropped  the 
grade  outside  the  tunnel  5V2  feet,  we 
had  to  lay  back  the  existing  slopes.  Ji 
doing  so,  we  excavated  a  tvpe  of  French 
drain  system  which  was  installed  in 
1901.  What  thev  did  was  excavate  in 
ten  or  twelve  places  down  the  slope 
with  a  4-ft.  bv  6-ft.  trench — then  they 
piled  timber  in  these  trenches,  covered 
them  over,  then  drenched  the  lumber 
with  fuel  oil  and  set  fire  to  it  in  an  at- 
tempt to  create  a  French  drain  system. 

(Slide  39)  This  slide  shows  an  iden- 
tical picture  of  the  area  as  my  previous 
slide  taken  from  the  same  location.  Af- 
ter thev  had  this  problem,  is  when,  I 
assume,  thev  put  in  and  burned  out 
French-type  drains  (Referring  back  to 
previous  slide  38).  WTe  solved  our  1975 
problem  by  a  similar  method.  We  first 
laid  this  slide  area  back  on  3:1  slope. 
Then  digging  4-ft.  bv  8-ft.  trenches  on 
20-ft.  centers  down  the  slope  and  filling 
them  with,  washed  sand  gravel  to  create 
a  French-drain  system.  This  was  then 
tied  into  a  culvert  svstem  that  we  ran 
out  to  the  daylight. 

(Slide  40)  We  have  had  a  similar 
problem  off  the  west  portal  for  the  past 
75  vears.  When  the  slopes  were  laid 
back  off  the  east  portal,  we  installed 
a  rock  buttress  6-feet  below  the  slip 
line.  In  construction  of  the  buttress, 
we  made  a  vertical  cut  6  feet  below 
the  slip  line.  As  soon  as  we  excavated 
below  the  slip  line,  I  thought  the  entire 
mountain,  started  coming  in  on  us  as 
I  will  show  in  the  next  two  slides.  We 
were  prepared  for  this  and  literally 
bombed  this  rock  buttress  to  prevent 
any   further   movement   from   above. 

(Slide  41)  This  slide  typifies  the 
movement  that  was  created  after  we 
made  our  vertical  cut  below  the  slip 
line   just  below  this   area. 

(Slide  42)  In  the  end  result  we 
wrapped  this  rock  buttress  complete! v 
around  the  west  portal.  Buttress  design 
came  from  Shannon  Wilson   Consulting 


Firm  out   of  Seattle,   Washington. 

(Slide  43)  Picture  shows  air  track 
drilling    extensometer    hole. 

(Slide  44)  This  slide  shows  our  in- 
strumentation that  was  used  throughout 
the  tunnel  project.  Below  this  area  orig- 
inal invert  from  side  walls  was  exca- 
vated. Above  this  line  then,  the  existing 
concrete  arch  was  left  intact  as  I  have 
explained  before.  To  monitor  any  side- 
wall  movement,  we  used  two  methods: 
one  being  the  mechanical  extensometer 
placed  in  strategic  locations  through  the 
tunnel  as  shown  on  this  drawing.  In  the 
immediate  construction  area  we  would 
monitor  these  extensometers  dailv  or 
every  shift  as  the  tunnel  operation  went 
on  24  hours  a  day,  six  days  a  week. 
There  was  a  10-foot  anchor  and  a  25- 
foot  anchor  behind  the  face  of  the  liner, 
which  in  turn  was  anchored  to  the  face 
of  the  liner.  After  every  blast  we  could 
monitor  the  side  wall  movement  to  the 
thousandth  of  an  inch. 

The  second  method  was  a  tape  ex- 
tensometer used  as  such  with  an  anchor 
attached  to  each  side  wall  and  then  ' 
simply  monitoring  total  closure.  The 
tape  extensometer  worked  very  well  due 
to  in  the  critical  areas  we  could  install 
these  on  10-foot  centers  and  read  them 
hourly  if  needed,  which  we  did  through 
the  fault  area  where  we  had  consider-  : 
able   trouble   with   side-wall    movement.    , 

(Slide  45)  Upon  center  slotting  from 
the  west  portal  to  the  east,  we  hit  the  , 
fault  area  where  we  immediately  had 
problems  with  side- wall  movement.  At 
this  point  we  had  a  closure  of  3/8"  on 
each  wall  and  moving.  As  near  as  we 
could  tell  the  liner  was  moving  down 
and,  due  to  the  configuration  of  the 
overhead  arch,  forced  the  liner  in.  For 
corrective  measures,  we  instantly  stop- 
ped center  slot  operations  and  poured 
a  10-foot  section  of  side  wall  and  invert 
which  stabilized  the  movement  at  this 
point. 

(Slide  46)  This  slide  shows  our  12- 
in.  by  53-lb.  H-piling  that  we  used  for 
overhead  struts  that  are  badly  deformed 
from    failure. 

(Slides  47  &  48)   We  calculated  that 
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these  12-in.  H-piling  would  stand  some 
200-tons  before  failing.  When  addition- 
al overheat  struts  started  to  fail,  we 
then  placed  these  struts  on  5-foot  cen- 
ters. This  worked  well  until  we  pro- 
ceeded another  200  ft.  into  the  fault 
area.  At  that  time  we  went  to  8-in.  chan- 
nel iron  which  we  welded  on  the  top 
and  bottom  down  through  the  center  of 
the  overhead  struts.  This  gave  us  ap- 
proximately a  load  capacity  of  close  to 
400-tons  per  strut.  This  additional 
strength  solved  our  side  wall  movement 
through  the  duration  of  the  construc- 
tion, in  the  fault  area. 

(Slide  49)  This  slide  shows  the  ex- 
isting 12-in.  I-beam  that  was  placed  on 
2-ft.  centers  through  the  fault  area.  We 
calculated  the  proper  elevation  for  each 
existing  I-beam,  then  made  our  cut 
which  is  shown  on  this  slide  and  ex- 
tended the  new  12-in.  I-beam  vertically 
down  through  the  wall  and  across  the 
invert. 

(Slide  50)  This  slide  shows  they  had 
similar  or  identical  problems  with  the 
fault  area  in  1901  as  we  did  in  1975. 

(Slide  51)  Here  we  welded  our  new 
12-in.  I-beams  and  brought  them  down 
vertically  to  the  new  walls,  thus  making 
our  5V2  ft.  drop  in  the  tunnel  floor. 

(Slide  52)  This  slide  shows  some  of 
the  timber  bracing  that  we  found  from 
original  construction  diat  thev  used  for 
cribbing  to  hold  back  possible  slutting. 
This  was  well  behind  our  concrete  line; 
so  as  not  to  disturb  the  shale,  we  left 
these  in  place. 

(Slide  53)  Typical  picture  showing 
(on.  the  right  side)  where  the  existing 
ribs  were  being  cut  to  grade,  and  on 
the  left  side,  extending  the  I-beams 
vertically  down  to  the  invert. 

(Slide  54)  This  is  our  typical  rein- 
forcing layout  through  the  fault  area. 

(Slide  55)  This  was  our  steel-form 
svstem  that  was  hung  from  the  over- 
head studs  on  rollers.  Once  we  made 
our  monolithic  pour  of  the  side  walls 
and  invert,  the  knee  braces  and  struts 
were  broken  down  and  the  forms  were 
rolled  ahead  for  the  next  pour. 

(Slide  56)    Looking  close  at  this  slide, 


you  can  see  the  small  sliver  of  red  light. 
This  was  our  laser  beam  we  used  for 
line  and  grade  through  the  tunnel.  This 
worked  verv  well  because  all  the  tunnel 
hands  could  find  this  at  any  time. 

(Slides  57  &  58)  The  next  two  slides 
show  just  in  behind  the  steel  form  line 
showing  our  reinforcing  setup  and  how 
we  used  the  153-lb.  rail  for  under-pin- 
ning and  guide  lines  for  our  rebar. 

(Slide  59)  This  is  the  11-vd.  mucker 
that  was  used  to  remove  the  excavation 
material  and  haul  men  and  equipment 
to  the  heading.  As  you  can  see  there 
wasn't  much  room  for  clearance — or  at 
least  he  didn't  make  a  U-turn  when  he 
felt  like  it. 

(Slide  60)  This  slide  shows  some  of 
the  concrete  that  was  poured  in  1901. 
Most  of  their  concrete  had  three-inch 
aggregate.  This  concrete  does  not  look 
like  the  best  quality,  but  had  a  tremen- 
dous strength. 

(Slide  61)  Through  most  of  the  tun- 
nel, for  a  drainage  system  we  installed 
a  24-in.  concrete  pipe  down  the  center 
of  the  invert.  This  was  cut  down  through 
the  shale  and  installed  just  below  our 
concrete  sub-invert  or  just  below  the 
floor.  The  remaining  one-third,  we  in- 
stalled twin  8-in.  plastic  pipe  on  either 
side  of  the  floor  with  area  inlets  placed 
throughout  the  tunnel. 

(Slide  62)  Once  the  side  walls  and 
invert  were  poured,  we  shot-creted  the 
cold  joint. 

(Slide  63)  This  slide  shows  the  final 
blast  of  the  tunnel  construction  through 
the  fault  area.  We  had  one  of  our  in- 
spections just  by  chance  on  this  day  so 
we  got  everyone  in  the  picture.  On  the 
right  is  V.  N.  Smedley,  senior  resident 
engineer,  R.  H.  Uhrich,  district  engi- 
neer, R.  M.  Brown,  our  chief  engineer, 
Bill  Beebe,  Morrison-Knudsen  project 
engineer,  Bill  Sablowsky,  Morrison- 
Knudsen  superintendent  and  myself — a 
shell-shocked  Dave  Monson.  This  is 
how  a  railroad  man  looks  after  15  tons 
of  dynamite  and  18  months  later.  Our 
construction  engineer,  H.  B.  Durant, 
who  headed  up  this  project,  was  not 
present  on  this  date. 
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(Slide  64)  This  picture  shows  our 
completed  side  wall  and  invert  through 
the  west  portal.  I  am  pointing  to  the 
old  floor  line  before  construction. 

(Slide  65)  Here  is  finished  product 
looking  through  the  west  portal  after 
the  track  was  laid.  We  laid  the  track 
through  the  tunnel  by  first  laying  pa- 
els.  We  had  an  80-ton  hydro-crane  with 
an  80-ft.  reach  set  just  ahead  of  our 
paneling  operation.  We  then  fed  the 
panels  to  the  multi-crane  from  flat  cars. 
The  multi-crane  would  reach  over  the 
end  of  the  flat  car  and  re-track  the  boom 
until  the  panel  was  in  place.  Then  the 
flat  car  was  shoved  ahead  so  the  multi- 
crane  could  pick  and  lay  another  panel. 
This  method  worked  very  well  through 
the  mile-long  tunnel.  We  then  dumped 
our  ballast  and  raised  to  within  a  half- 
inch  of  grade.  At  this  point  we  laid 
down  and  installed  our  CWR  before 
making  our  final  surface.  We  then  uti- 
lized the  panel  rail  for  double  guard 
rail  as  shown. 

(Slide  66)  Picture  of  finished  prod- 
uct through  west  portal. 

(Slides  67  &  68)  This  is  the  day  I 
was  waiting  for — opening  day — Decem- 
ber 8,  1975 — first  train  through  the  com- 
pleted tunnel.  (Flipping  to  next  slide) 
My  last  slide  shows  the  first  train  com- 


ing out  of  the  east  portal  with  our  gen- 
eral manager,  .  A.  Durant  at  the  throt- 
tle. We  did  place  a  new  date  plate  on 
the  portal  face  as  vou  can  see — our  1901 
and  1975  construction — by  the  wav,  as 
directed  by  our  chief  engineer,  R.  M. 
Brown. 

President  Williams:  Thank  you,  Mr. 
Monson,  for  sharing  this  most  interest- 
ing engineering  and  construction  under- 
taking with  us. 

Mr.  Rankin,  will  you  please  introduce 
the  next  speaker? 

Introduction  of  A.  R.  Dahlberg 

Mr.  Rankin:  Our  next  special  feature 
is  about  one  of  the  happenings  we  do 
not  look  forward  to  with  anticipation — ■ 
it  is  one  of  the  hazards  to  be  endured 
and  has  occurred  to  most  of  us  here. 
To  bring  us  an  illustrated  discussion  of 
how  they  coped  with  the  problem  of 
restoring  a  major  bridge  burnout,  we 
have  a  gentleman  who  needs  no  intro- 
duction to  this  group.  He  is  one  of  our 
esteemed  Past  Presidents.  It  is  an  honor 
and  pleasure  to  present  to  you — Mr.  A. 
R.  Dahlberg — who  will  address  us  at 
this  time.  Mr.  Dahlberg,  assistant  engi- 
neer,  ATSF  Railway,   Amarillo,  Texas. 


Bridge  Burnout  on  the  Sonta  Fe 

By  A.  R.  DAHLBERG 

Assistant  Engineer,  Santa   Fe,   Amarillo,  Tex. 


[This  feature  was  comprised  of  the 
presentation  of  many  slides  beginning 
with  the  structure  after  the  fire  and  end- 
ing with  a  view  of  the  bridge  back  in 
service.  Mr.  Dahlberg  narrated  the  pre- 
sentation. Editor] 

President  Williams:  Thank  you  very 
much,   Mr.   Dahlberg. 

On  behalf  of  the  Association,  I  want 
to  thank  our  outgoing  directors,   O.    C. 


Denz  and  W.  E.  Brakensiek  for  their 
work  over  the  past  three  years.  (Pre- 
sented certificates ) 

Our  Nominating  Committee  has  de- 
termined its  recommendations  with  re- 
gard to  Officers  and  Directors  of  the 
Association  for  the  coming  year.  The 
Nominating  Committee  is  composed  of 
the  five  most  recent  Past  Presidents,  and 
has  been  chaired  by  Mr.  John  Ridgeway. 
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Will  Mr.  Ridgeway  please  come  to  the 
platform  and  conduct  the  election  and 
installation  of  those  selected. 

At  this  time,  as  my  last  official  act  as 
President,  I  would  like  to  again  express 
mv  thanks  for  the  hearty  support  I  have 
received  from  the  Membership,  Direc- 
tors, Officers  and,  of  course,  our  Secre- 
tarv.  I  step  down  assured  that  my  suc- 
cessor, Warren  Rankin,  will  receive  the 
same  support. 

Mr.  Ridgeway  will  you  please  begin 
the  election. 

Installation  of  Officers 

Mr.  Ridgway:  Thank  you,  President 
Williams.  The  Nominating  Committee, 
which,  is  composed  of  the  five  Past 
Presidents,  has  the  following  slate  of 
candidates   to  offer  to   the  membership. 

We  have  one  Director  to  elect  for  a 
one-year  term.  This  candidate  is  J.  W. 
Chambers,  bridge  construction  engineer, 
Missouri  Pacific.  For  the  three  Directors 
for  a  three-year  term  are  J.  Budzileni, 
assistant  to  bridge  engineer,  Rock  Is- 
land; B.  J.  King,  bridge  engineer,  Coast 
Lines,  Santa  Fe;  and  J.  G.  Robertson, 
manager    engineering    design,     B.&L.E. 

For  Secretary:  Ann  Wilson;  for  Trea- 
surer, W.  H.  Huffman,  assistant  vice 
president  and  chief  engineer  (retired), 
North   Western. 

For  Third  Vice  President,  D.  C. 
Gould,  assistant  structural  engineer. 
U.P.;  Second  Vice  President,  W.  C. 
Sturm,  senior  project  engineer,  E.  J.  & 
E.;  First  Vice  President,  J.  B.  Iwinski, 
assistant  chief  engineer-maintenance, 
North.  Western;  and  for  President,  W. 
H.  Rankin,  senior  structural  engineer, 
Frisco. 

Are  there  any  nominations  from  the 
floor?  (pause)  Since  there  seems  to  be 
no  further  nominees,  I  shall  entertain 
a  motion  to  elect  the  slate  as  presented 
unanimously.  (Motion  is  made  and  car- 
ried)  Will  the  new  officers  please  come 


to  the  rostrum?  You  are  now  duly  in- 
stalled. 

Gentlemen,  these  will  be  the  officers 
of  your  organization  for  the  coming  year 
1976-1977.    (Applause). 

President-Elect  Rankin:  My  name  is 
Warren  Rankin  and  I  accept  with  hu- 
militv  the  honor  and  trust  you  have  be- 
stowed upon  me  by  naming  me  as  your 
President.  I  pledge  to  vou  my  best  ef- 
fort to  continue  the  fine  program  de- 
veloped by  a  long  line  of  past  leaders. 
I  ask  the  continued  support  of  our  staff 
and  members,  as  we  attempt  to  face 
the  tasks  before  us.  I  will  call  upon  the 
wisdom  and  experience  of  our  able 
group  of  Past  Presidents  for  guidance. 
Our  industry  and  Organization  are  be- 
set by  many  problems  which  require 
adjusting    to. 

As  with  any  endeavor,  a  most  impor- 
tant ingredient  is  PARTICIPATION.  I 
therefore  am  calling  a  meeting  of  the 
Executive  Committee  immediately  after 
the  close  of  this  Convention,  to  launch 
out  on  our  next  year's  work. 

Past  President  Williams,  my  first  of- 
ficial act  and  most  satisfying  is  one  to 
recognize  the  hard  work  and  long  ser- 
vice of  our  Immediate  Past  President, 
Mr.  Jack  Williams.  Through  his  efforts, 
we  have  enjoyed  this  fine  convention. 

As  a  memento  of  his  tenure  with  us 
and  an  expression  of  our  appreciation 
for  his  service,  it  gives  me  great  pleas- 
ure to  present  him  this  plaque.  We  will 
continue  with  the  benefit  of  his  counsel 
as  the  Past  President  and  member  of 
the  Executive  Committee. 

Are  there  any  other  matters  which 
should  be  brought  before  this  Conven- 
tion? (A  representative  of  REMSA  pre- 
sented a  gavel  to  the  President-Elect) 

I  now  declare  the  81st  Annual  Con- 
vention of  the  American  Railwav  Bridge 
&  Building  Association  to  be  adjourned. 

Will  the  members  of  the  Executive 
Committee  please  assemble  in  the  front? 
(Strikes  gavel) 


Past  Officers 


President .  . 
1st  V.-Pres. 
2nd  V.-Pres 

3rd  V.-Pres. 
4th  V.-Pres. 
Secretary  .  . 
Treasurer .  . 


Executive 

Members 


1891-1892 

0.  J.  Travis 
H.  M.  Hall 
J.  B.  Mitchell 
James  Stannard 
C.  W.  Hinman 
C.  W.  Gooch 
George  M.  Reid 
W.  R.    Damon 
G.  W.  Markley 
W.  A.  McGonagle 
C.  W.  McGehee 
G.  W.  Turner 
J.  E.  Wallace 


1892-1893 

H.  M.  Hall 
J.  E.  Wallace 
G.  W.  Hinman 
N.  W.  Thompson 
C.  T.  Fuller 
S.  F.  Patterson 
George  M.  Reid 
G.  W.  Andrews 
J.  M.  Staten 
J.  M.  Caldwell 
Q.  McNab 
Flovd  Ingram 
A.  S.  Marklev 


1893-1894 

J.  E.  Wallace 
Geo.  W.  Andrews 
W.  A.  McGonagle 
L.  K.  Spafford 
E.  D.  Hines 
S.  F  Patterson 
George  M.  Reid 
Q.  McNab 
A.  S.  Markley 
Floyd  Ingram 
James  Stannard 
James  H.  Travis 
J.  H.  Cummin 


1894-1895 


Geo.  W.  Andrews 
W.  A.  McGonagle 
L.  K.  Spafford 
James  Stannard 
Walter  G.  Berg 
S.  F.  Patterson 
George  M.  Reid 
James  Stannard 
James  H.  Travis 
J.  H.  Cummin 
R.  M.  Peck 
J.  L.  White 
A.  Shane 


President.  . 
1st  V.-Pres.. 
2nd  V.-Prcs. 
3rd  V.-Pres. 
4th  V.-Pres. 
Secretary .  . 
Treasurer.  . 


Executive 

Members 


1895-1896 


W.  A.  McGonagle 
I..  K.  Spafford 
James  Stannard 
Walter  G.  Berg 
J.  H.  Cummin 
S.  F.  Patterson 
George  M.  Reid 
R.  M.  Peck 
L.  J.  White 
A.  Shane 
A.  S.  Markley 
W.  M.  Noon 
J.  M.  Staten 


1896-1897 


James  Stannard 
Walter  G.  Berg 
J.  H.  Cummin 
A.  S.  Markley 
R.  M.  Peck 
S.  F.  Patterson 
N.  W.  Thompson 
W.  0.  Eggleston 
W.  M.  Noon 
J.  M.  Staten 
G.  J.  Bishop 
C.  P.  Austin 
M.  Rinev 


1897-1898 


Walter  G.  Berg 
J.  H.  Cummin 
A.  S.  Markley 
G.  W.  Hinman 
C.  C.  Mallard 
S.  F.  Patterson 
N.  W.  Thompson 
G.  J.  Bishop 
C.  P.  Austin 
M.  Rinev 
Wm.  S.  Danes 
J.  H.  Markley 
W.  O.  Eggleston 


1898-1899 


J.  M.  Cummin 
A.  S.  Marklev 
C.  C.  Mallard 
W.  A.  Rogers 
J.  M.  Staten 
S.  F.  Patterson 
N.  W.  Thompson 
Wm.  S.  Danes 
J.    H.  Marklev 
W.  0.  Eggleston 
R.  L.  Heflin 
F.  W.  Tanner 
A.  Zimmerman 


1899-1900 

1900-1901 

1901-1902 

1902-1903 

p      s;jpnt 

Aaron  S.  Markley 
W.  A.  Rogers 
J.  M.  Staten 
Wm.  S.  Danes 
B.  F.  Pickering 
S.  F.  Patterson 

W.  A.  Rogers 
W.  S.  Danes 
B.  G.  Pickering 
A.  Shane 
A.  Zimmerman 
S.  F.  Patterson 
N.  W.  Thompson 
T.  M.  Strain 
H.  D.  Cleaveland 
F.  W.  Turner 
A.  Montzheimer 
W.  E.  Smith 
A.  W.  Merrick 

W.  S.  Danes 

B.  F.  Pickering 
A.  Shane 

A.  Zimmerman 

C.  C.  Mallard 
S.  F.  Patterson 
N.  W.  Thompson 
A.  Montzheimer 
W.  E.  Smith 

A.  W.  Merrick 
C.  P.  Austin 
C.  A.  Lichty 
W  O.  Eggleston 

B.  F.  Pickering 

C.  C.  Mallard 

4th  V.-Pres 

Secretary 

A.  Montzheimer 
S.  F.  Patterson 
N.  W.  Thompson 
W.  E.  Smith 
A.  W.  Merrick 
C.  P.  Austin 
C.  A.  Lichty 
W.  0.  Eggleston 
J.    H.  Markley 

Executive                              J 
Members 

T.  M.  Strain 
R.  L.  Heflin 
F.  W.  Tanner 
A.  Zimmerman 
H.  D.  Cleaveland 
A.  Montzheimer 

1903-1904 

1904-1905 

1905-1906 

1906-1907 

President 

A.  Montzheimer 

C.  A.  Lichty 

J.  B.  Sheldon 

J.  H.  Markley 

1st  V.-Pres 

A.  Shane 
C.  A.  Lichty 

J.  B.  Sheldon 
J.  H.  Markley 

J.  H.  Markley 
R.  H.  Reid 

R.  H.  Reid 

2nd  V.-Pres 

J.  P.  Canty 

3rd  V.-Pres 

J.  B.  Sheldon 

R.  H.  Reid 

R.  C.  Sattley 

H.  Rettinghouse 

4th  V.-Pres 

J.  H.  Markley 

R.  C.  Sattley 

J.  P.  Canty 

F.  E.  Schall 

Secretary 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

S.  F.  Patterson 

Treasurer 

C.  P.  Austin 

C.  P.  Austin 

C.  P.  Austin 

C.  P.  Austin 

r 

R.  H.  Reid 

W.  0.  Eggleston 

H.  Rettinghouse 

W.  0.  Eggleston 

W.  0.  Eggleston 

A.  E.  Killam 

A.  E.  Killam 

A.  E.  Killam 

A.  E.  Killam 

H.  Rettinghouse 

J.  S.  Lemond 

J.  S.  Lemond 

Members                          ) 

R.  C.  Sattlev 

J.  S.  Lemond 

C.  W.  Richey 

C.  W.  Richey 

H.  Rettinghouse 

W.  H.  Finley 

W.  0.  Eggleston 

H.  H.  Eggleston 

I 

J.  S.  Lemond 

C.  W.  Richev 

F.  E.  Schall 

B.  J.  Sweatt 

President.  . 
1st  V.-Prcs. 
2nd  V.-Pres 
3rd  V.-Prcs. 
4th  V.-Pres. 
Secretary .  . 
Treasurer.  . 


Executive 
Members 


1907-1908 

R.  H.  Reid 
J.  P.  Canty 
H.  Rettinchouse 
F.  E.  Schall 
W.  0.  Eggleston 
S.  F.  Patterson 
C.  P.  Austin 
A.  E.  Killam 
J.  S.  Lemond 
C.  W.  Richey 
T.  S.  Leake 
W.  H.  Finlev 
J.  N.  Penwell 


1908-1909 


J.  P.  Canty 
H.  Rettinghouse 
F.  E.  Schall 
J.  S.  Lemond 
A.  E.  Killam 
S.  F.  Patterson 
C.  P.  Austin 
J.  N.  Penwell 
Willard  Beahan 
F.  B.  Scheetz 
W.  H.  Finley 
L.  D.  Hadwen 
T.  J.  Fullem 


1909-1910 


H.  Rettinghouse 
J.  S.  Lemond 
F.  E.  Schall 
A.  E.  Killam 
J.  N.  Penwell 
C.  A.  Lichty 
J.  P.  Canty 
W.  Beahan 

F.  B.  Scheetz 
L.  D.  Hadwen 
T.  J.  Fullem 

G.  Aldrich 
P.  Swenson 


1910-1911 


H.  Rettinghouse 

F.  E.  Schall 
A.  E.  Killam 
J.  N.  Penwell 
L.  D.  Hadwen 
C.  A.  Lichty 
J.  P.  Canty 
T.  J.  Fullem 

G.  Aldrich 
P.  Swenson 
G.  W.  Rear 

W.  0.  Eggleston 
W.  F.  Steffens 
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President.  .  , 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. . 
Secretary.  .  . 
Treasurer .  . 


Executive 
Members 


1911-1912 


F.  E.  Schall 
A.  E.  Killam 
J.  N.  Penwell 
L.  D.  Hadwen 
T.  J.  Fullen 
C.  A.  Lichty 
J.  P.  Canty 

G.  Aldrich 
P.  Swenson 
G.  W.  Rear 
W.  F.  Steffens 
E.  B.  Ashby 

W.  O.  Eggleston 


1912-1913 


A.  E.  Killam 
J.  N.  Penwell 
L.  D.  Hadwen 
T.  J.  Fullem 
G.  Aldrich 
C.  A.  Lichty 
J.  P.  Canty 
G.  W.  Rear 
W.  F.  Steffens 
E.  B.  Ashby 
C.  E.  Smith 
S.  C.  Tanner 
Lee  Jutton 


1913-1914 

J.  N.  Penwell 
L.  D.  Hadwen 
G.  Aldrich 
G.  W.  Rear 
C.  E.  Smith 
C.  A.  Lichty 
J.  P.  Cantv 
W.  F.  Steffens 
E.  B.  Ashby 
S.  C.  Tanner 
Lee  Jutton 
W.  F.  Strouse 
C.  R.  Knowles 


1914-1915 


L.  D.  Hadwen 
G.  Aldrich 
G.  W.  Rear 
C.  E.  Smith 

E.  B.  Ashby 
C.  A.  Lichty 

F.  E.  Weise 
W.  F.  Steffens 
S.  C.  Tanner 
Lee  Jutton 

F.  F.  Strouse 
C.  R.  Knowles 
A.  Ridgway 


1915-1916 

1916-1917 

1917-1918 

1918-1919 

President 

G.  W.  Rear 

C.  E.  Smith 

S.  C.  Tanner 

Lee  Jutton 

1st  V.-Pres 

C.  E.  Smith 

E.  B.  Ashby 

Lee  Jutton 

F.  E.  Weise 

E.  B.  Ashby 
S.  C.  Tanner 

3rd  V.-Pres 

Lee  Jutton 

W.  F.  Strouse 

C.  R.  Knowles 

4th  V.-Pres 

Lee  Jutton 
C.  A.  Lichty 

A.  Ridgway 
C.  A.  Lichty 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

f 

F.  E.  Weise 

W.  F.  Strouse 

A.  Ridgway 

J.  S.  Robinson 

W.  F.  Strouse 

C.  R.  Knowles 

J.  S.  Robinson 

J.  P.  Wood 

Executive 

C.  R.  Knowles 

A.  Ridgway 

J.  P.  Wood 

A.  B.  McVay 

Members                       ; 

A.  Ridgway 

J.  S.  Robinson 

D.  C.  Zook 

J.  H.  Johnston 

J.  S.  Robinson 

J.  P.  Wood 

A.  B.  McVay 

E.  T.  Howson 

I 

J.  P.  Wood 

D.  C.  Zook 

J.  H.  Johnston 

C.  W.  Wright 

1919-1920 

1920-1921 

1921-1922 

1922-1923 

President 

F.  E.  Weise 

W.  F.  Strouse 

C.  R.  Knowles 

Arthur  Ridgway 

1st  V.-Pres 

W.  F.  Strouse 

C.  R.  Knowles 

A.  Ridgway 

J.  P.  Wood 

2nd  V.-Pres 

C.  R.  Knowles 

A.  Ridgway 

J.  S.  Robinson 

J.  S.  Robinson 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

4th  V.-Pres 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

F.  E.  Weise 
E.  T.  Howson 

F.  E.  Weise 
F.  C.  Baluss 

r 

J.  P.  Wood 

C.  W.  Wright 

A.  B.  McVay 

A.  B.  McVay 

J.  H.  Johnston 

Maro  Johnson 

Directors                             J 

J.  H.  Johnston 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

1 

E.  T.  Howson 

E.  T.  Howson 

F.  C.  Baluss 

S.  D.  Corey 

C.  W.  Wright 

J.  H.  Johnston 

Maro  Johnson 

W.  B.  Hotson 

I 

G.  A.  Manthey 

E.  K.  Barrett 

0.  F.  Dalstrom 

P.  N.  Nelson 

1923-1924 

1924-1925 

1925-1926 

1926-1927 

President 

J.  S.  Robinson 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

1st  V.-Pres 

J.  P.  Wood 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

2nd  V.-Pres 

C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

3rd  V.-Prcs 

E.  T.  Howson 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

4th  V.-Pres 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

F.  E.  Weise 

f 

S.  T.  Corey 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  B.  Hotson 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

Directors                            J 

P.  N.  Nelson 

E.  L.  Sinclair 

P.  N.  Nelson 

P.  F.  Dalstrom 

1 

J.  S.  Huntoon 

C.  S.  Heritage 

A.  I.  Gauthier 

W.  T.  Krausch 

A.  I.  Gauthier 

W.  B.  Hotson 

E.  L.  Sinclair 

R.  C.  Bardwell 

I 

E.  L.  Sinclair 

P.  N.  Nelson 

0.  F.  Dalstrom 

H.  I.  Benjamin 

1927-1928 

1928-1929 

1929-1930 

1930-1934 

President 

F.  C.  Baluss 

Maro  Johnson 

J.  S.  Huntoon 

C.  S.  Heritage 

1st  V.-Pres 

Maro  Johnson 

J.  S.  Huntoon 
C.  S.  Heritage 

C.  S.  Heritage 

A.  I.  Gauthier 

3rd  V.-Pres 

C.  S.  Heritage 

A.  I.  Gauthier 

H.  I.  Benjamin 

W.  T.  Krausch 

4th  V.-Pres 

A.  I.  Gauthier 

H.  I.  Benjamin 

W.  T.  Krausch 

T.  H.  Strate 

Sec.-Treas 

C.  A.  Lichtv 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

Asst.  Sec 

F.  E.  Weise 

F.  E.  Weise 

r 

W.  T.  Krausch 

R.  C.  Henderson 

G.  A.  Rodman 

E.  C.  Neville 

R.  C.  Bardwell 

J.  S.  Ekey 

W.  A.  Batey 

H.  H.  Best 

Directors                             J 

H.  I.  Benjamin 

T.  H.  Strate 

F.  W.  Hillman 

J.  E.  King 

1 

R.  C.  Henderson 

G.  A.  Rodman 

E.  C.  Neville 

A.  B.  Scowden 

T.  H.  Strate 

W.  A.  Batey 

H.  H.  Best 

W.  A.  Batey 

I 

J.  S.  Ekey 

F.  W.  Hillman 

J.  E.  King 

L.  C.  Smith 
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Past  Officers 


1934-1935 

H.  I.  Benjamin 

1935-1936 

1936-1937 

1937-1938 

President 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

1st  V.-Pres 

T.  H.  Strate 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

2nd  V.-Pres 

E.  C.  Neville 

C.  M.  Burpee 

F.  H.  Masters 

W.  S.  Lacher 

3rd  V.-Pres 

A.  B.  Scowden 

F.  H.  Masters 

C.  A.  J.  Richards 

C.  A.  J.  Richards 

4th  V.-Pres 

W.  R.  Roof 

C.  A.  J.  Richards 

W.  S.  Lacher 

F.  H.  Cramer 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

C.  A.  Lichty 

f 

C.  M.  Burpee 

A.  L.  McCloy 

W.  R.  Roof 

B.  R.  Meyers 

W.  A.  Batey 

R.  P.  Luck 

T.  P.  Soule 

C.  S.  Crites 

Directors 

L.  C.  Smith 

H.  H.  Best 

F.  H.  Cramer 

R.  E.  Dove 

I 

C.  A.  J.  Richards 

W.  R.  Roof 

B.  R.  Meyers 

T.  P.  Soule 

A.  L.  McCoy 

T.  P.  Soule 

G.  S.  Crites 

A.  Chinn 

R     P.   T.nrlc 

*.  H.  Cram" 

R.  E.  Dove 

L.  C.  Byrd 

1938-1939 

1939-1940 

1940-1941 

1941-1942 

President 

Armstrong  Chinn 
F.  H.  Cramer 

A.  E.  Bechtelheimer 
F.  H.  Cramer 

H.  M.  Church 
R.  E.  Dove 

R.  E.  Dove 

1st  V.-Pres 

F.  H.  Soothill 

2nd  V.-Pres 

A.  E.  Bechtelheimer 

H.  M.  Church 

F.  A.  Soothill 

G.  S.  Crites 

H.  M.  Church 
R.  E.  Dove 

R.  E.  Dove 
F.  H.  Soothill 

G.  S.  Crites 
A.  M.  Knowles 

4th  V.-Pres 

N.  D.  Howard 

Sec.-Treas 

C.  A.  Lichty 

C.  A.  Lichty 

F.  0.  Whiteman 

A.  G.  Shaver 

F.  E.  Weise 

F.  E.  Weise 

r 

L.  G.  Byrd 

B.  R.  Meyers 

N.  D.   Howard 

R.  E.  Caudle 

1 

W.  R.  Ganser 

W.  Walkden 

L.  G.  Byrd 

I.  A.  Moore 

Directors 

F.  H.  Soothill 

A.  S.  Krefting 

K.  L.  Miner 

W.  A.  Sweet 

i 

B.  R.  Meyers 

A.  M.  Knowles 

R.  E.  Caudle 

J.  L.  Varker 

W.  Walkden 

L.  G.  Bvrd 

I.  A.  Moore 

L.  E.  Peyser 

A.  S.  Krefting 

K.  L.  Miner 

W.  A.  Sweet 

Martin  Meyer 

1912-1943 

1943-1944 

1944-1945 

1945-1946 

President 

C.  S.  Crites 

J.  L.  Varker 

J.  L.  Varker 

N.  D.  Howard 

1st  V.-Pres 

R.  E.  Caudle 

R.  E.  Cai.dlc 

R.  E.  Caudle 

F.  G.  Campbell 

N.  D.  Howard 

N.  D.  Howard 

J.  S.  Hancock 

F.  G.  Campbell 

F.  G.  Campbell 

E.  H.  Barnhart 

4th  V.-Pres 

J.  1  .  Varker 

J.  S.  Hancock 

J.  S.  Hancock 

W.  F.  Martens 

Elinor  V.  Heffern 

Elise  LaChanee 

Lorene  Kindredt 

M.no-  V.  H    ffern 

F.  E.  Weise 

Trra^uror 

F.  E.  Weise 

V.  E.  Weise 

Emeritus 

f 

M.  Meyer 

W.  F.  Martens 

W.  F.  Martens 

\.  B.  Chapman 

L.  E.  Peyser 

A.  L.  McCloy 

A.  L.  McCloy 

W.  A.  Huckstep 

Directors                                I 

K.  L.  Miner 

L.  C.  Winkelhaus 

L.  C.  Winkelhaus 

r\  El.  Spofford 

1 

F.  C.  Campbell 

E.  H.  Barnhart 

E.  H.  Barnhart 

Guy  E.  Martin 

J.  S.  Hancock 

A.  B.  Chapman 

A.  B.  Chapman 

B.  R.  Meyers 

I 

L.  C.  Winkelhaus 

L.  E.  Peyser 

L.  E.  Peyser 

L.  E.  Peyser 

1.1962      T    To  February  1,  1943 


President.  . 
1st  V.-Pres. 
2nd  V.-Pres 
3rd  V.-Pres. 
4th  V.-Pres. 
Treasurer . . 
Treasurer .  . 


1946-1941 

F.  G.  Campbell 
J .  S.  Hancock 
E.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
Elise  LaChanee 
C.  R.  Knowks 
Guv  E.  Martin 
B.  R.  Mevers 
L.  E.  Pe\s.  r 
H.  M.  Harlow 
H.  B.  Christianson 
'.  R.  Spofford 


1947-1948 


J.  S.  Hancock 

F.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 

G.  E.  Martin 
Fiise  LaChanee 
C.  R.  Knowles 
H.  M.  Harlow 

H.  B.  Christianson 
F.  K.  Spofford 
Lee  Mavfield 
F-anz  M.  Misch 
W.  D.  Gibson 


1948-1949 


E.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
Guy  E.  Martin 

F.  R.  Spofford 
Elis1  LaChanee 
L.  C.  Winkelhaus 
Lee  Mayfield 

F.  M.  Misch 
W.  D.  Gibson 
H.  M.  Hailow 
V.  E.  Engman 

G.  W.  Benson 


1949-1950 


W.  F.  Martens 
W.  A.  Huckstep 
Guv  E.  Martin 

F.  R.  Spofford 
Lee  Mayfield 
Elise  LaChanee 
L.  C.  Winkelhaus 
H.  M.  Harlow 

V.  E.  Engman 

G.  W.  Benson 
F.  M.  Misch 
L.  R.  Morgan 
J.  A.  Jorletl 


President .  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. 
Secretary .  . 
Treasurer .  . 


1950-1951 

W.   A.  Huckstep 
Guy  E.  Martin 
F.  R.  Spofford 
lee  Mavfield 
H.  M.  Harlow 
Elise  LaChanee 
'  .  C.  Winkelhaus 
'■'.  M.  Misch 
L.  R.  Morgan 
J.  A.  Jo'l-tt 
M.  H.  Dick 
R.  R.  Gunderson 


W' 


1951-1952 


Gu  "  E.  Martin 
F.  R.  Spofford 
Lee  Mayfield 
H.  M.  Harlow 
J.  A.  Jorlett 
Elise  LaChanee 
L.  C.  Winkelhaus 
M.  H.  Dick 
R.  R.  Gunderson 
J.  F.  Warrenfells 
W.  H.  Huffman 
L.  R.  Morgan 
P.  M.  r'    ••'•ens 


1952-1953 


F.  R.  Spofford 
Lee  Mavfield 
H.  M.  Harlow 
.1.  A.  J  oriel  t 
R.  R.  Gunderson 
Elisj  LaChanee 
L.  C.  Winkelhaus 
W.  H.  Huffman 
L.  R.  Morgan 
B.  M.  Stephens 
M.  H.  Dick 
J.  F.  Warrenfells 
r-    Sv.itzer 


1953-1954 

Lee  Mavfield 

H.  M.  Harlow 

J.  A.  Jorlelt 

R.  R.  Gun.«l"rson 

W.  11.  Huffman 

Elise  laChanc- 

L.  C.  Winkelhaus 

M.  H.  Dick 

J.  F.  Warrenfells 

G.  Switzer 

P..  V.  St-phens 

W.  H.  Bung" 

F.  R.  Schhif 


Past  Officers 
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President.  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres., 
4th  V.-Pres.. 
Secretary .  .  . 
Treasurer .  . 


1954-1955 


H.  M.  Harlow 
J.  A.  Jorlett 
R.  R.  Gunderson 
W.  H.  Huftman 
M.  H.  Dick 
Elise  LaChance 
L.  C.  Winkelhause 
B.  M.  Stephens 
W.  H.  Bunge 
E.  R.  Schlaf 
J.  F.  Warrenfells 
H.  D.  Curie 
J.  M  Lowry 


1955-1956 


J.  A.  Jorlett 
R.  R.  Gunderson 
W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
Elise  LaChance 
L.  C.  Winkelhaus 
J.  F.  Warrenfells 
H.  D.  Curie 
J.  M.  Lowiy 
W.  H.  Bunge 
E.  R.  Schlaf 
G.  W.  Benson 


1956-1957 


R.  R.  Gunderson 
W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 
Elise  LaChance 
L.  C.  Winkelhaus 
W.  H.  Bunge 
E.  R.  Schlaf 
G.  W.  Benson 
J.  M.  Lowry 
T.  M.  von 

Sprecken 
H.  A.  Matthews 


1957-1958 


W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 

Elise  LaChance 
L.  C.  Winkelhaus 
G.  W.  Benson 
J.  M.  Lowry 
H.  H.  Matthews 
T.  M.  von 

Sprecken 
W.  H.  Bunge 
E.  R.  Schlaf 


President.  . 
1st  V.-Pres. 
2nd  V.-Pres 
3rd  V.-Pres. 

Secretary .  . 
Treasurer .  . 


1958-1959 


M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 
G.  W.  Benson 
Ruth  Weggeberg 
L.  C.  Winkelhaus 
J.  M.  Lowry 
R.  C.  Baker 
W.  H.  Bunge 
E.  R.  Schlaf 
H.  A.  Matthews 
M.  J.  Hubbard 


1959-1960 


B.  M.  Stephens 
H.  D.  Curie 
G.  W.  Benson 
J.  M.  Lowry 
Ruth  Weggeberg 
L.  C.  Winkelhause 
W.  H.  Bunge 
E.  R.  Schlaf 
H.  A.  Matthews 
M.  J.  Hubbard 
R.  C.  Baker 
R.  H.  Miller 


1960-1961 


H.  D.  Curie 
G.  W.  Benson 
J.  M.  Lowry 
E.  R.  Schlaf 
Ruth  Weggeberg 
L.  C.  Winkelhaus 
H.  A.  Matthews 
M.  J.  Hubbard 
R.  C.  Baker 
R.  H.  Miller 
Shirley  White 
H.  M.  Wilson 


1961-1962 


G.  W.  Benson 
J.  M.  Lowry 

E.  R.  Schlaf 

H.  A.  Matthews 
Ruth  Weggeberg 
L.  C.  Winkelhause 
R.  C.  Baker 
R.  H.  Miller 
Shirley  White 
H.  M.  Wilson 
R.  D.  Hellweg 

F.  W.  Hutcheson 


1962-1963 

1963-1964 

1964-1965 

1965-1966 

President 

J.  M.  Lowry 

E.  R.  Schlaf 

R.  C.  Baker 

H.  M.  Wilson 

E.  R.  Schlaf 

R.  C.  Baker 

H.  M.  Wilson 

R.  D.  Hellweg 

2nd  V.-Pres.. 

H.  A.  Matthews 

Shirlev  White 

R.  D.  Hellweg 

J.  W.  DeValle 

3rd  V.-Pres.. 

R.  C.  Baker 

H.  M.  Wilson 

J.  W.  DeValle 

W.  F.  Armstrong 

Ruth  Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

Ruth  Weggeberg 

Treasurer 

L.  C.  Winkelhaus 

E.  F.  Snyder 

E.  F.  Snyder 

E.  F.  Snyder 

r 

Shirley  White 

R.  D.  Hellweg 

W.  F.  Armstrong 

J.  A.  Goforth 

H.  M.  Wilson 

F.  W.  Hutcheson 

J.  S.  Ellis 

E.  R.  Simmons 

Directors                            J 

R.  D.  Hellweg 

W.  F.  Armstrong 

J.  A.  Goforth 

N.  D.  Bryant 

1 

F.  W.  Hutcheson 

J.  W.  DeValle 

E.  R.  Simmons 

A.  R.  Dahlberg 

W.  F.  Armstrong 

J.  A.  Goforth 

N.  D.  Bryant 

J.  S.  Ellis 

I 

J.  W.  DeValle 

F.  R.  Simmons 

A.  R.  Dahlber^ 

T.  L.  Fuller 

1966-1967 

1967-1968 

1968-1969 

1969-1970 

President 

R.  D.  Hellweg 

J.  W.  DeValle 

W.  F.  Armstrong 

J.  A.  Goforth 

1st  V.-Pres 

J.  W.  DeValle 

W.  F.  Armstrong 

J.  A.  Goforth 

A.  R.  Dahlberg 

W.  F.  Armstrong 

J.  A.  Goforth 

A.  R.  Dahlberg 

T.  L.  Fuller 

3rd  V.-Pres 

J.  A.  Goforth 

A.  R.  Dahlberg 

T.  L.  Fulle 

N.  D.  Bryant 

Ruth  Weggeberg 
W.  H.  Huffman 
N.  D.  Bryant 

Ruth  Weggeberg 
W.  H.  Huffman 

J.  S.  Ellis 

Ruth  Weggeberg 
W.  H.  Huffman 
N.  F.  Lucas 

Ruth  W  ggeli-rg 
W.  H.  Huffman 
W.  H.  Rankin 

A.  R.  Dahlberg 

T.  L.  Fuller 

W.  L.  Short 

E.  E.  Runde 

H.  F.  Lucas 

R.  A.  Youngblood 

C.  E.    Wachter 

T.  A.  Reynolds 

J.  S.  Ellis 

H.  F.  Lucas 

A.  C.  Jones 

J.  J.  Ridgcwav 

Directors 

T.  L.  Fuller 

W.  L.  Short 

W.  H.  Rankin 

J.  R.  Williams 

R.  A.  Youngblood 

C.  E.  Wachter 

E.  E.  Runde 

J.  W.  Chambers 

V.  D.  Raessler 

A.  C. Jones 

T.  A.  Revnolds 

R.  E.  Frame 

W.  L.  Short 

W.  H.  Rankin 

J.  J.  Ridgeway 

J.  C.  Hobbs 

C.  E.  Wachter 

E.  E.  Runde 

J.  R.  Williams 

1970-1971 

1971-1972 

1972-1973 

1973-1974 

President 

A.  R.  Dahlberg 

T.  L.  Fuller 

N.   D.  Bryant 

E.   E.  Runde 

1st   V.-Pres 

T.  L.  Fuller 

N.  D.  Bryant 

E.   E.   Runde 

J.    .7.    Ridgeway 

2nd   V.-Pres 

N.  D.  Bryant 
E.  E.  Runde 

J     J     Rid"ewav 

3rd   V.-Pres 

J.  J.  Ridgeway 

Ann    Wilson 

W.  H.  Huffman 

W.  H.  Huffman 

W.   H.    Huffman 

W.    H.    Huffman 

T.  A.  Revnolds 

J.  W.  Chambers 

R.    K.    Corbett 

D.    C.    Gould 

R.  E.  Frame 

J.    R.    Iwinski 

W.    S.    Stokely 

J.  R.  Williams 

J.  C.  Hobbs 

J.    S.    Pritchett 

W.    C.     Sturm 

R.  K.  Corbett 

D.    C.    Gould 

J.    W.    Davidson 

R.  E.  Frame 

J.  R.  Iwinsky 

W.   S.   Stokeley 

C.    A.    Hughes 

J.  C.  Hobbs 

J.  S.  Pritchett 

W.   C.   Sturm 

W.   R.    Hyma 

R.  K.  Corbett 

D.  C.  Gould 

J.   W.   Davidson 

O.    C.    Denz 

J.  R.  Iwinskv 
J.  S.  Pritchett 

W.    S.    Stokeley 
W.  C.  Sturm 

C.    A.    Hughes 
W.   R.   Hyma 

R.     C.     McMaster 
W.   E.   Brakensiek 
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1974-1975 

1975-1976 

J.  ,T.  Ridgeway 

J.    R.    Williams 
W.    H.    Rankin 
J.     ('.      llubbs 
J.    It.    Iwinski 
Ann     Wilson 
W.     H.    Huffman 
W.     !•:     Brakensiek 
O.    ('.    Denz 
It.    ('.    MeMasters 
!•'.     It.    Lindsay 
\1.      Noyszewski 
W     C.     Sturm 
\V.    .1.    Gunkle 
W.    K.    Halley 
K.     L.    Wammel 

2nd     V.-Pres 

3rd    V.-Pres 

W.  K.  Rankin 
.1.  C.  Hobbs 
Ann  Wilson 
W.  II.  Huffman 
,T.  W.  Davidson 
C.  A.  Hughes 
W.  R.  Hyma 
\V.  E.  Brakensiek 
0.  C.  Denz 
R.  C.  MeMasters 
F.  B.  Lindsay,   Jr. 
51.  Noyszewski 
Jim  Payne 

Directors 

HISTORICAL  INFORMATION 

List  of  Annual  Conventions 


sfo. 

Place  of  Meeting 

Date 

Membership 

1 

St.  Louis,  Mo. 

Sept. 

25, 

1891 

60 

2 

Cincinnati,  Ohio 

Oct. 

18-19, 

1892 

112 

3 

Philadelphia,  Pa. 

Oct. 

17-19, 

1893 

128 

1 

Kansas  City,  Mo. 

Oct. 

16-18, 

189  + 

115 

5 

New  Orleans,  La. 

Oct. 

15-16, 

1895 

122 

6 

Chicago,  111. 

Oct. 

20-22, 

1896 

140 

7 

Denver,  Colo. 

Oct. 

19-2L 

1897 

127 

8 

Richmond,  Va. 

Oct. 

18-19, 

1898 

148 

9 

Detroit,  Mich. 

Oct. 

17-19, 

1899 

148 

10 

St.  Louis,  Mo. 

Oct. 

16-18, 

1900 

143 

11 

Atlanta,  Ga. 

Oct. 

15-17, 

1901 

171 

12 

Minneapolis,  Minn. 

Oct. 

21-23. 

1902 

195 

13 

Quebec,  Canada 

Oct. 

20-22, 

1903 

223 

14 

Chicago,  111. 

Oct. 

18-20, 

1901 

293 

15 

Pittsburgh,  Pa. 

Oct. 

17-19, 

1905 

313 

lb 

Boston,  Mass 

Oct. 

16-18, 

1906 

340 

17 

Milwaukee,  Wis. 

Oct. 

15-17. 

1907 

341 

18 

Washington,  D.  C. 

Oct. 

20-22 

1 908 

368 

19 

Jacksonville,  Fla. 

Oct. 

19-2L 

1909 

393 

20 

Denver,  Colo. 

Oct. 

18-20, 

1910 

428 

21 

St.  Louis,  Mo. 

Oct. 

17-19, 

1911 

499 

22 

Baltimore,  Md. 

Oct. 

15-17, 

1912 

524 

23 

Montreal.  Quebec 

Oct. 

21-23, 

1913 

570 

24 

Los  Angeles,  Cal. 

Oct. 

20-22, 

191  r 

586 

25 

Detroit,  Mich. 

Oct. 

19-2L 

1915 

665 

26 

New  Orleans.  La. 

Oct. 

17-19. 

1916 

710 

27 

Chicago,  111. 

Oct. 

16-18, 

1917 

704 

28 

Chicago,  111. 

Oct. 

15-17, 

1918 

716 

29 

Cleveland,  Ohio 

Oct. 

21-23, 

1919 

776 

30 

Atlanta,  Ga. 

Oct. 

26-28. 

1920 

840 

".1 

New  York,  N.  Y. 

Oct. 

18-20! 

1921 

850 

32 

Cincinnati.  Ohio 

Oct. 

17-19. 

1922 

865 

Historical  Information  131 


No.  Place  of  Meeting 

33  Seattle,  Wash. 

34  Kansas  City,  Mo. 

35  Buffalo,  N.  Y. 

36  Richmond.  Va. 

37  Minneapolis,  Minn. 

38  Boston,  Mass. 

39  New  Orleans,  La. 

40  Louisville,  Ky. 

41  Chicago,  111. 

42  Chicago,  111. 

43  Chicago,  111. 

44  Chicago,  III. 

45  Chicago,  111. 

46  Chicago,  111. 

47  Chicago,  111. 

48  Chicago,  111. 

49  Chicago,  111. 

50  Chicago,  111. 

51  Chicago.  HI. 

52  Chicago,  111. 

53  Chicago.  111. 

54  Chicago.  111. 

55  Chicago.  111. 

56  Chicago.  111. 

57  Chicago.  111. 

58  Chicago.  111. 

59  Chicago.  III. 

60  Chicago,  111. 

61  Chicago.  111. 

62  Chicago.  III. 

63  Chicago,  111. 

64  Chicago.  111. 

65  Chicago,  III. 

66  Chicago,  111. 

67  Chicago,  111. 

68  Chicago,  III. 

69  Chicago,  111. 

70  Chicago,  III. 

71  Chicago,  111. 

72  Chicago,  111. 

73  Chicago,  111. 

74  Chicago,  111. 

75  Chicago.  111. 

76  Chicago,  III. 

77  Chicago,  111. 

78  Chicago,  111. 

79  Chicago,  111. 
SO  Chicago.  111. 
81  Chicago.    III. 


Date 

Membership 

Oct.  16-18.  1923 

846 

Oct.  21-23,  1924 

837 

Oct.  20-22,  1925 

759 

Oct.  12-14,  1926 

750 

Oct.  18-20,  1927 

754 

Oct.  23-25,  1928 

755 

Oct.  15-17,  1929 

755 

Oct.  21-23,  1930 

7 1  3 

Oct.  16-18,  1934 

592 

Oct.  15-17,  1935 

"47 

Oct.  20-22,  1936 

588 

Oct.  19-21,  1937 

566 

Oct.  18-20,  1938 

589 

Oct.  17-19,  1939 

546 

Oct.  15-17,  1940 

610 

Oct.  14-16,  1941 

594 

Oct.  20-22,  1942 

618 

Oct.  20-21,  1943 

597 

Sept.  17-19,  1946 

698 

Sept.  16-18.  1947 

651 

Sept.  20-22,  1948 

652 

Sept.  12-14,  1949 

676 

Sept.  18-20,  1950 

713 

Sept.  17-19,  1951 

676 

Sept.  15-17,  1952 

667 

Sept.  15-17,  1953 

666 

Sept.  13-15,  1954 

682 

Sept.  19-21,  1951 

625 

Sept.  18-20,  1956 

657 

Sept.  23-25,  1957 

769 

Sept.  15-17,  1958 

828 

Sept.  15-17,  1959 

863 

Sept.  19-21,  1960 

932 

Sept.  18-20,  1961 

968 

Sept.  10-12,  1962 

942 

Oct.  14-16,  1963 

887 

Sept.  14-16,  1964 

860 

Sept.  13-15,  1965 

829 

Sept.  26-28,  1966 

800 

Oct.  11-13,  1967 

799 

Sept.  9-11,  1968 

825 

Sept.  9-11,  1969 

746 

Sept.  28-30,  1970 

709 

Sept.  13-15.  1971 

719 

Sept.  18-20,  1972 

706 

Sept.  17-19,  1973 

750 

Oct.  1-  3,  1974 

683 

Sept.  15-17,  1975 

672 

Sept.  13-15,  1976 

833 

CONSTITUTION 


ARTICLE  I. 

NAME 

Section  1.  This  association  shall  be  known  as  the  American  Railway  Bridge  & 
Building  Association. 

ARTICLE  II. 

OBJECT 

Section  1.**  The  object  of  this  association  shall  be  the  advancement  of  knowledge 
pertaining  to  the  design,  construction  and  maintenance  of  railway  bridges,  buildings, 
water  service  facilities,  and  other  structures,  by  investigation,  reports  and  discussions. 

Section  2.  The  association  shall  neither  indorse  nor  recommend  any  particular 
devices,  trade  marks  or  materials,  nor  will  it  be  responsible  for  any  opinions  expressed 
in  papers,  reports  or  discussion  unless  the  same  have  received  the  endorsement  of  the 
association  in  regular  session. 

ARTICLE  III. 

MEMBERSHIP 

Section  1.*  The  membership  of  this  association  shall  be  divided  into  four  classes, 
viz:  Members,  life  members,  associate  members  and  honorary  members. 

Section  2.*  A  member  shall  be  a  person  in  a  position  above  rank  of  gang  foreman 
in  connection  with  engineering,  construction  and  maintenance  for  railway  bridges, 
buildings  and  water  service  facilities:  or  in  the  employ  of  a  public  regulatory  body,  a 
professor  of  engineering  or  architecture,  a  technical  editor,  a  government  or  private 
timbes  expert,  a  consulting  engineer,  or  an  engineer  in  his  employ,  engaged  in  the  en- 
gineering, construction  and  maintenance  of  railroad-related  facilities  or  an  engineer 
employed  by  a  technical  service  or  research  and  development  organization,  an  officer 
or  engineer  of  an  engineering  or  scientific  society  or  association  whose  aims  and  ob- 
jectives are  compatible  with  the  aims  and  objectives  of  this  association.  Any  person 
desirous  of  becoming  a  member  shall  make  application  upon  the  form  prescribed  by  the 
executive  committee,  setting  forth  his  name,  age,  residence  and  practical  experience. 
He  shall  furnish  at  least  three  references  to  whom  he  is  personally  known.  Applicants 
may  be  voted  into  membership  at  any  regular  executive  meeting  or  by  letter  ballot  of 
the  executive  committee,  a  majority  vote  being  necessary  in  either  instance. 

Section  3.**  To  be  eligible  for  a  life  membership  a  member  must  have  belonged 
to  the  association  for  at  least  15ff  years  and  in  general  must  have  retired  from  active 
railway  service  due  to  age  or  physical  disability.  He  shall  have  all  the  privileges  of 
membership,  except  the  holding  of  office,  and  shall  not  be  required  to  pay  annual  dues. 
The  transfer  from  membership  to  life  membership  shall  be  made  in  the  same  manner 
as  the  election  of  members,  as  prescribed  in  Section  2,  of  this  Article. 

Section  4.  Associates  shall  be  responsible  persons  who  are  not  eligible  as  members, 
whose  pursuits  or  attainments  qualify  them  to  co-operate  with  members  in  the  ftudy 
and  development  of  improved  practices  in  the  construction  and  maintenance  of  bridges, 
buildings  and  water  facilities.  They  shall  have  all  the  rights  of  members  except  of 
voting  and  holding  office.  They  shall  be  elected  in  the  manner  prescribed  for  members, 
in  Section  2  of  this  Article. 

Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have  attained 
acknowledged  eminence  in  some  branch  of  engineering  or  railway  service.  Their  num- 
ber shall  be  limited  to  ten.  Honorary  members  shall  be  proposed  by  not  less  than  six 
active  members  and  shall  be  elected  by  the  unanimous  vote  of  the  members  present 
at  a  regular  meeting.  They  shall  have  all  the  rights  of  members  except  that  of  holding 
office  and  shall  be  exempt  from  the  payment  of  dues. 

Section  6.  Any  member  guilty  of  conduct  unbecoming  to  a  railroad  officer  and  a 
member  of  this  association,  or  who  shall  refuse  to  comply  with  the  rules  of  this  asso- 
ciation, shall  forfeit  his  membership  on  a  two-thirds  vote  of  the  executive  committee. 

:i:Amenfle(l    September,    1976. 
**  Amended  September  20,  1948 
tt  Amended  March  10,  1958. 
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Section  7.  Membership  shall  continue  until  written  resignation  is  received  by  the 
secretary,  unless  member  has  been  previously  expelled,  or  dropped  for  non-payment  of 
dues  in  accordance  with  Section  1   of  Article  VII. 

Section  8.**  Only  members  shall  hold  office  in  this  association,  and  only  members 
and  life  members  shall  be  entitled  to  vote  in  the  election  of  officers. 

ARTICLE  IV. 

OFFICERS 

Section  1§.  The  officers  of  the  Association  shall  be  a  president,  three  vice-presi- 
dents, a  secretary,  a  treasurer  and  nine  directors,  who,  with  the  most  recent  past 
president,  shall  constitute  the   Executive    Committee. 

Section  2.  The  past  presidents  of  this  association,  previous  to  the  most  recent  past 
president,  who  continue  to  be  members  shall  be  privileged  to  attend  all  meetings  of 
the  executive  committee,  at  which  meetings  they  shaM  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  and  to  aid  said  committee  by  their  advice  and  counsel; 
but  said  past  presidents  shall  not  have  a  right  to  vote,  unless  called  upon  to  fill 
a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term  by  the 
executive  committee  without  delay. 

ARTICLE  V. 

EXECUTIVE    COMMITTEE 

Section  1.**  The  executive  committee  shall  manage  the  affairs  of  the  association 
and  shall  have  full  power  to  control  and  regulate  all  matters  not  otherwise  provided 
for  in  the  constitution  and  by-laws  and  shall  exercise  general  supervision  over  the 
financial  interests  of  the  association,  and  make  all  necessary  purchases  and  contracts 
required  to  conduct  the  general  business  of  the  association,  but  shall  not  have  the 
power  to  render  the  association  liable  for  any  debt  beyond  the  amount  then  in  the 
treasury  plus  accounts  receivable  and  not  subject  to  other  prior  liabilities.  All  appropria- 
tions for  special  purposes  must  be  acted  upon  at  a  regular  meeting  of  the   association. 

Section  2.  Meetings  of  the  executive  committee  may  be  called  by  a  majority  of 
the  members    of   the    committee,   providing    10   days'    notice  is   given   members    by  mail. 

Section  3.  Five  members  of  the  executive  committee  shall  constitute  a  quorum 
for  the  transaction  of  business. 

ARTICLE  VI. 

ELECTION   OF   OFFICERS  AND  TENURE   OF   OFFICE 

Section  1.  Except  as  otherwise  provided  the  officers  shall  be  elected  at  the  regular 
annual  meeting  of  the  association  and  the  election  shall  not  be  postponed  except  by 
unanimous  consent  of  the  members  present  at  said  annual  meeting.  The  election  shall 
be  by  ballot,  a  majority  of  the  votes  cast  being  required  for  election.  Any  member  of 
the  association  not  in  arrears  for  dues  shall  be  eligible  for  office,  but  the  president  shall 
not  be  eligible  for  re-election. 

Section  2.§  The  president,  three  vice-presidents,  secretary  and  treasurer  shall  hold 
office  for  one  year  and  the  directors  for  three  years,  three  directors  being  elected  each 
year.  All  officers  shall  retain  their  office  until  their  successors  are  elected  and  installed. 
A  director  elected  for  a  three-year  term  shall  not  be  eligible  to  serve  two  consecutive 
terms. 

Section  3.f  The  term  of  office  of  the  secretary  and  the  treasurer  may  be  termi- 
nated at  any  time  by  a  two-thirds  vote  of  the  executive  committee.  Their  compensation 
shall  be  fixed  by  a  majority  vote  of  the  executive  committee. 

The  secretary  shall  also  serve  as  secretary  of  the  executive  committee. 

Section.  4.  The  secretary  and  the  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  executive  committee. 


•  Amended  October  16,  1941. 
t  Amended  September  21,  1957. 
§  Amended  September  28,  1966. 
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ARTICLE  VII. 

MEMBERSHIP   FEE  AND  DUES 

Section  l.f  Every  member  upon  joining  this  association  shall  pay  to  the  secretary 
an  entrance  fee  and  dues  as  prescribed  by  the  executive  committee.  No  member  in 
arrears  for  annual  dues  shall  be  entitled  to  vote  at  any  election  and  any  member  more 
than  one  year  in  arrears,  may  be  stricken  from  the  list  of  members  at  the  discretion 
of  the  executive  committee. 

Section  2.J  A  person  stricken  from  the  list  of  members  because  of  non-payment 
of  dues,  upon  written  application  may  be  reinstated  as  a  member  in  his  former  class 
without  loss  of  privileges,  either  upon  payment  of  all  back  dues  (which  must  accom- 
pany applicants)  or  at  the  discretion  of  the  executive  committee  voting  in  the  manner 
prescribed  in  Section  2,  Article  III. 

ARTICLE  VIII.* 

LOCAL     SECTIONS 

Section  1.**  Upon  the  application  of  ten  or  more  members  of  the  association 
residing  in  the  same  geographical  district,  or  having  offices  therein,  the  executive  com- 
mittee shall  organize  a  local  section  for  that  district,  to  which  all  members  in  that 
district  shall  be  eligible.  Such  local  section  shall  admit  to  active  membership  only 
members  in  good  standing.  It  shall  hold  not  less  than  two  meetings  each  year,  and 
shall  be  governed  by  such  constitution  and  by-laws  not  inconsistent  with  the  constitu- 
tion of  this  association  as  the  section  membership  may  adopt  and  the  executive  com- 
mittee approve. 

Section  2.  The  parent  association  shall  not  be  put  under  any  obligation,  either 
financial  or  in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX. 

AMENDMENTS 

Section  1 .  This  constitution  may  be  amended  at  any  regular  meeting  by  a  two- 
thirds  vote  of  the  members  present,  provided  that  notice  of  the  proposed  amendment 
or  amendments  has  been  sent  to  the  members  at  least  30  days  previous  to  said  regular 
meeting. 


By-Laws 


TIME    OF     MEETING 

1.**  The  regular  meeting  of  this  association  shall  convene  annually  during  the 
month  of  September,  the  exact  date  to  be  fixed  by  the  executive  committee. 

PLACE    OF    MEETING 

2.**  The  place  of  holding  the  annual  convention  shall  be  Chicago,  111. 

3.  It  shall  be  within  the  power  of  the  executive  committee  to  change  the  location 
or  time  of  the  meeting  if  it  becomes  apparent  that  it  is  for  the  best  interests  of  the 
association. 

QUORUM 

4.  At  the  regular  meeting  of  the  association,  15  or  more  members  shall  constitute 
a  quorum. 

***DUES 

5.  The  annual  dues  for  the  fiscal  year  ending  August  31,  and  payable  in  advance, 
shall  be  as  follows:* 

Members,   $7.00;   Associate   Members,   S7.00. 

DUTIES   OF   OFFICERS 

6.t  The  president  shall  have  general  supervision  over  the  affairs  of  the  association. 
He  shall  preside  at  all  meetings  of  the  association  and  of  the  executive  committee; 
shall  appoint  all  committees  not  otherwise  provided   for,   and   shall  be    ex-officio  mem- 

t  Amended  October  17,  1940. 
•  Article  adopted  1922. 
*•  Amended  September  20,  194B 
t  Amended  September  21,  1957. 
•*•  Amended  September  15,  1965. 
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ber  of  all  committees.  He  shall  with  the  secretary  sign  all  contracts  or  other  written 
obligations  of  the  association  which  have  been  approved  by  the  executive  committee, 
He  shall  render  a  detailed  report  at  least  three  times  during  the  year  to  the  members 
of  the  executive  committee,  showing  the  financial  condition  of  the  association  and 
its  activities. 

At  the  annual  meeting  the  president  shall  present  a  report  containing  a  statement 
of  the  general  conditions  of  the  association. 

7.  The  vice-presidents  in  order  of  seniority  shall  preside  at  meetings  in  the  absence 
of  the  president  and  discharge  his  duties  in  case  of  a  vacancy  in  his  office. 

8.f  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of  the  proceedings 
of  all  meetings  of  this  association,  and  of  all  accounts,  between  this  association  and 
its  members;  to  collect  all  moneys  due  the  association,  and  deposit  the  same  in  the 
name  of  the  association.  He  shall  pay  all  bills  when  properly  certified  and  approved 
by  the  president  and  the  treasurer,  and  make  such  reports  as  may  be  called  for  by  the 
executive  committee.  He  shall  also  perform  such  other  duties  as  the  association 
may  require. 

9. J  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as  made  by 
the  secretary,  sign  all  checks  after  they  have  been  approved  by  the  president,  and 
invest  all  funds  not  needed  for  current  expenses  as  directed  by  the  executive  committee. 
He  shall  report  at  each  annual  meeting  on  the  condition  of  the  finances. 

NOMINATING    COMMITTEE 

10. #  After  each  annual  meeting  the  president  shall  appoint  a  committee  consist- 
ing of  five  members.  Two  Past  Presidents  shall  be  members  of  this  committee,  one  of 
whom  shall  act  as  Chairman.  No  other  officers  of  the  Association  shall  be  appointed 
to  this  committee.  This  committee  shall  prepare  a  list  of  names  of  nominees  for  officers 
to  be  voted  on  at  the  next  annual  convention  in  accordance  wi;h  ARTICLE  VI  of  the 
Constitution,  said  list  to  be  read  at  the  business  session  of  said  convention.  Nothing 
in  this  section  shall  be  construed  to  prevent  any  member  making  further  nominations. 

AUDITING    COMMITTEE 

11. J     Prior   to    each   annual    meeting   the    president    shall  appoint    a    committee    of 

three  members,   not  officers  of   the  association,   whose   duty   it  shall    be    to    examine    the 

accounts  and  vouchers  of  the  secretary  and  the  treasurer  and  certify  as  to  the  correct- 
ness of  their  accounts. 

COMMITTEE  ON    SUBJECTS    FOR  DISCUSSION 

12.  After  each  annual  meeting  the  president  shall  appoint  a  committee  whose 
duty  it  shall  be  to  prepare  a  list  of  subjects  for  investigation  to  be  submitted  for  approval 
at  the  next  convention. 

COMMITTEE  ON  INVESTIGATION 

13.  After  the  association  has  adopted  the  list  of  subjects  for  investigation  the 
president  for  the  succeeding  year  shall  appoint  the  committees  who  shall  prepare  the 
subjects  for  report  and  discussion.  He  may  also  appoint  individual  members  to  prepare 
reports  on  special  subjects,  or  to  report  on  any  special  or  particular  subject. 

PUBLICATION    COMMITTEE 

14.  After  each  annual  meeting  the  executive  committee  shall  appoint  a  publication 
committee  consisting  of  three  active  members  whose  duty  it  shall  be  to  cooperate  with 
the  secretary  in  the  issuing  of  the  publications  of  the  association.  The  assignment  of 
this  committee  shall  be  such  that  at  least  one  member  shall  have  served  on  the  com- 
mittee during  the  previous  year. 


t  Adopted  October  17,  1940. 

#  Amended  December  4.  1950. 
t  Amended  September  20,  1948. 

*  Amended  September    21,  1957. 
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By-Laws 


ORDER  OF  BUSINESS 

15. t  Call  to  order  by  president. 

Opening  prayer  or  invocation. 

President's  address. 

Report  of  secretary. 

Report  of  treasurer. 

Appointment  of  special  committees. 

Reports  of  standing  committees  and  presentation  of  papers. 

Unfinished  business. 

New  business. 

Election  of  officers. 

Installation  of  officers. 

Adjournment. 

DECISIONS 

16.  The  votes  of  a  majority  of  the  members  present  shall  decide  any  questions, 
motion  or  resolution  which  shall  be  brought  before  the  association,  unless  otherwise 
provided.  Unless  specifically  provided  herein  otherwise,  all  discussions  shall  be  governed 
by  Robert's  rules  of  order. 

AMENDMENTS 

1 7.T  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present  at  any 
regularly  called  executive  committee  meeting. 


t  Amended  September  20,  1948. 


PILE  POINTS  •  SPLICERS  •  FITTINGS 


POINTS  AND  SPLICERS  FOR  H- 
PILE  •  PIPE  PILE  •  TIMBER 
PILE  •  HELIX  PILE  SHELL  • 
COMPOSITE  FITTINGS  •  MARINE 
CASTINGS 

Consult  the  Pile  Fitting 
Specialists  First! 


UH 


H-BEAM  POINT 


ASSOCIATED 

PILE      &      FITTING      CORP 

262  Rutherford  Blvd.,  Clifton,  N.  J.  07014  •   (201)  773-8400 


TIMBER  SHOE 


Advertisement 
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Not  just  another  separator. 


The 

breakthrough 

AFL's  VTC ™ 


You've  never  seen  anything  like  it!  Now  you  can  remove  more 
oil  from  a  waste  stream  in  less  space  at  a  faster  rate  than  ever 
before.  Really! 

Free  and  even  semi-permanent  emulsified  oils  are  literally  pulled 
out  of  the  waste  stream  because  of  a  unique  matrix  of  poly- 
propylene tubes  and  our  exclusive  Delta  Pak™.  Both  promote 
separation  of  solids  too.  The  result?  A  breakthrough  in  separator 
performance- 
It's  a  concept  field-proved  in  metalworking,  pipeline,  power, 
chemical  and  railroad  applications. 

The  VTC™  accepts  almost  any  environmental  challenge  you  can 
give  it.  Its  DUO-WAL™  fiberglass  envelope  resists  corrosive  streams, 
soils,  and  atmospheres.  Outlasts  concrete,  steel.  Available  in 
above  or  flush  with  grade  models. 

Because  the  VTC™  is  pre-engineered  and  ready  for  field  hook-up, 
you'll  save  engineering  time  and  trouble.  With  flow  rate  ca- 
pacities up  to  3,500  GPM,  we  can  match  your  sizing  needs. 

Want  full  details?  Ask  for  Bulletin  1 0.35  VTC. 

A      ^—*  Now  call  TOLL  FREE 

tfJmu£*l&&  800-323-1732 

#  Vi  %*  AFL  ssicJiiGlno^  inc. 

1149  howard  drive/west  Chicago,  Illinois  60185  /(312)  231-7555 
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Advertisement 


Neoprene 
Bridge  Bearing 
Pads 


Meets  A.R.E.A. 
specifications 


Neoprene  bearings 
between  bridge 
girders,  beams,  and 
abutments  absorb 
thermal  expansion 
and  contraction 
better  than  mechanical 
assemblies. 

Neoprene's  resistance 
to  weather-aging, 
compression  set,  oil, 
and  ozone  insures  a 
long  service  life  and 
no  maintenance  in 
this  application. 

Use  Neoprene  Bearing  Pads  for 
Elevated  roads,  Walk  ways,  Col 


•  Accommodates  thermal 
movement 

•  Provides  uniform  load* 
transfer 

•  Prevents  structural  fatigue 
from  expansion-contraction 
and  vibration-shock 

•  Available  in  hardness, 
durometer  A,  grades  50,  60, 
and  70 

•  Neoprene  bearing  pads 
withstand  temperature's  from 
-50°  to  +200°  F. 

•  Durable  and  maintenance-free 

•  Isolates  components  of 
bridges,  building,  or  structures 
against  vibration,  noise,  and 
shock 

:  Rails,  Bridge  spans,  Approach  ramps, 
umn  to  footing  isolation. 


H  L E  r^  I    manufacturing  and  supply  cq. 


1848  Wil mot  Avenue  •  Chicago,  III.  60647 
Phone:  (312)  452-6480 
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Alert  15175 


PADS  for 

Bridges  & 
Structures 


Railroads 


Bridges 


Structure  Beams 


the  solution  to  a  diverse  range 
of  impact  and  vibration  problems 

Available  in  almost  any  shape,  shock  pads  are  the  least* 
expensive  way  to  minimize  the  detrimental  effects  of  shock 
wherever  concrete  meets  steel  ...  or  steel  meets  steel.  For 
maximum  strength,  Alert  15175  Shock  Pads  are  laminated 
from  cotton  duck  frictioned  with  a  special  neoprene  com- 
pound and  offer  superior  weather  resistance.  Ideally  suited 
to  most  construction  applications,  they  are  quick  and  easy  to 
install'and  never  need  replacement  due  to  deterioration  from 
weathering.  Temperature  ranges  from  — 50°F  to  200°F  have 
virtually  no. effect  on  Alert  Shock  Pads. 
Both  highway  and  railway  bridges  require  shock  pads  to  pre- 
vent structural  fatigue  caused  by  vibration.  Rugged  Alert 
Shock  Pads  give  the  necessary  cushioning  on  bridge  bearings 
and  on  mechanical  expansion  devices  for  either  steel  or  rein- 
forced concrete  bridges. 

Alert  Shock  Pads  meet  AASHO  Specifications  for  preformed 
fabric  pads  and  comply  with  MIL  C-882  C. 
Special  bearing  pads  of  15175  aluminum  and  Teflon  can  be 
supplied  for  sliding  expansion  bearings. 

H LE wy jl    manufacturing  and  supply  co. 

1848  Wilmot  Avenue  •  Chicago,  Ml.  60647 
Phone:  (312)452-6480 
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Now,  more  performance 
than  you've  ever  seen  in  a 
locomotive  crane. 

The  new  AMERICAN  840 
diesel  hydraulic. 


DOTH  HYDRAULIC  TRAVEL 

edibly  smooth!  Plus  excellent 
ue  characteristics  for  pulling 
vy  loads,  .virtual 
imation  of  wheel  slippage 
ver  goes  to  wheels 
i  best  traction 
ole  maintenance 


/ 


SMOOTH  HYDRAULIC  SWING 

You  have  to  operate  it  to  believe  it.  Handle 
difficult  lifts  with  more  precision  get  more 
efficiency  and  production  even  on  routine  work 


FAST  COUNTERWEIGHT  REMOVAI 

It's  done  hydraulically  on  the  840    A  few  minute 

is  all  it  takes.  Spend  less  time  preparing  fo 

travel,  more  time  in  actual  work   (Optional  feature 


FOR  ALL  THE  FACTS  on  this  high-performance  crane, 
see  your  amhoist  (AMERICAN  HOIST)  railway  sales 
specialist.  He's  listed  in  the  Pocket  Book. 
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Let  us  put  your 

maintenance  program 

on  the  right  track 


Make  a  move  in  the  right  direction 
by  adding  BASF  Wyandotte 
products  and  technology  to  your 
maintenance  cleaning  program. 
Locomotive  and  in-shop  overhaul 
cleaning  is  quicker  and  cheaper 
because  all  of  our  products  are 
tailor-made  for  the  kind  of  cleaning 
you  do.  And  they  help  to  minimize 
waste  water  treatment  problems,  too. 

Also  for  railroads:  SUBOX:  the  only 
American  coating  system  with  the 


unique  corrosion  inhibitor,  suboxide 
of  lead.  It's  formulated  to  last  years 
longer  than  all  other  paints... up 
to  10  years  and  longer. 

Set  a  new  track  record  for 
maintenance,  contact  your  BASF 
Wyandotte  representative  today. 


BASF  Wyandotte  Corporation 

Transportation  Specialties 
Wyandotte,  Michigan  48192 


BASF 
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BERKEL*  COMPANY 


CONTRACTORS,  INC. 

MAINTENANCE  OF  RAILROAD  SUBSTRUCTURES 

with 

Pressure  Grouting  Pressure  Grouted  Piling 

Underpinning  Preplaced  Aggregate  Concrete 

205 Vi  Oak  Street 
(913)  422-5125  P.O.  Box  335 

Kansas  City  Phone  Bonner  Springs,  Kansas  66012 
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Boehling,  H.  A.,  Jr.  (M'48,  L'76),  Ret.  Gen.  Supvr.  Strs.,  Chessie,   1509  W.  Laburnum 

Ave.,  Richmond,  Va.  23227 
Bond,  E.  (M'66),  Engr.  Br.,  N.&W.,  Roanoke,  Va.  24011 
Bookout,  D.  R.  (M'70),  B.&B.  Supr.  Sou.,  Greensboro,  N.C.  27401 
Born,  J.  O.  (M'56),  Ch.  Engr.,  Me.  C,  Portland,  Me.  04102 
Bowman,  H.  R.  (M'76),  Gen.  B.&B.  Fore.,  S.L.S.F.,  Enid,  Okla.  73701 
Bowman,  R.  M.  (M'54,  L'73),  Ret.  Gen.  Fore.  B.&B.,  P.C.,  Newry  Lane,  Hollidaysburg, 

Pa.   16648 
Bradfield,  R.  G.  (M'57,  L'73),  Ret.  Agree.  Engr.,  P.C.,  R.R.    #3,  Box  236,  DeMotte, 

Ind.  46310 
Bradley,  J.  G.  (M'76),  B.&B.   Supvr.,  Sou.,  Rock  Hill,  SC.  29730 
Brakensiek,  W.  E.  (M'62),  Asst.  Ch.  Engr.,  M.P.,  St.  Louis,  Mo.  63103 
Branton,  R.  W.  (M'66),  Ind.  Engr.,  S.P.,  Houston,  Tex.  77001 
Brashares,  R.  E.  (M'69),  Engr.  Strs.,  Chessie,  Covington,  Ky.  41011 
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Brechmann.  D.  R.,  Sr.  (M'73),  Asst.  Gen.  Fore.  B.&B.-WS.,  A.T.&S.F.,  Fresno,  Ca. 
Brice,  W.  T.   (M'46),  Ret.   B.&B.   Mast.,  C.N.R.,   General  Delivery,   Riverhurst,   Sask., 

Can. 
Brietzke,  W  .F.  (A'56),  Gen.  Mgr.,  Pettibone  Coqioration,  233  S.  Wacker,  Chicago,  111. 

60606 
Briscoe,  P.  P.  (M'71),  Estimator,  I.C.G.,  Chicago,  111.  60601 
Broglen,  L.  E.  (M'71),  B.&B.  Supvr.,  M.P.,  No.  Little  Rock,  Ark.  72114 
Brookins,  R.  C.  (M'71),  B.&B.  Supvr.,  Clear  Lake,  Iowa  50428 
Brown,  J.  D.,  Jr.  (M'72),  Asst.  B.&B.  Insp.,  L.&N.,  Louisville,  Ky.  40201 
Brown,  R.  M.  (M'67),  Ch.  Engr.,  U.P.,  Omaha,  Nebr.  68102 
Bruketta,  W.  A.  (M'76),  Designer  Str.,   I.C.G.,  Chicago,   111.   60601 
Bryant,  N.  D.  (M'61),  Br.  Engr.-Const.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Buchko,  D.  E.  (M'75),  Constr.  Engr.  Rdwy.,  I.C.G.,  Chicago,  111.  60601 
Buckmaster,  W.  A.   (M'51,  L'69),  "Ret.   Asst.   Div.   Engr.,   B.&O.C.T.,   510   S.   Country 

Club  Road,  Tucson,  Ariz.   85716 
Budzileni,  J.  (M'65),  Asst.  to  Br.  Engr.,  C.R.I.&P.,  Chicago,  111.  60605 
Bunge,  W.  H.  (M'41,  L'60),  Ret.  Asst.  Engr.,  M.P.,  4510  Waring,  Houston,  Tex.  77027 
Burch,  E.  E.   (M'45,  L'63),  Ret.   Br.   Engr.,   C.M.S.P.&P.,   P.O.   Box  303,   Estill,   S.C. 

29918 
Burleson,  H.  S.  (A'60),  Mgr.  Mech.  Engr.,  D.M.&I.R.,  Duluth,  Minn.  55811 
Burris,  H.  A.  (M'72),  Asst.  Div.  Engr.,  A.T.&S.F.,  Barstow.  Ca.  92311 
Burrows,  F.  G.  A.  (M'73),  Cons.  Engr.,  Prof,  of  Engr.,  Calif.  State  Univ.,  Areata,  Ca. 

95521 
Burpee,  C.  M.  (M'30,  L'65),  Ret.  Editor,  Wood  Preserving  News,  1051  Mountain  View 

St..   Hendersonville,   N.C.   28739 
Byers,  W.  G.  (M'69),  Br.  Engr.,  A.T.&S.F.,  Amarillo,  Tex.  79101 


Camelle,  E.  J.  (M'54),  B.&B.  Supvr.,  S.P.,  Lafayette,  La.  70501 

Campbell,  H.   D.   (A'61),  Vice  Pres.   &  Gen.   Mgr.,   Kershaw  Manufacturing   Co.,   Inc., 

2205  W.  Fairview  Ave.,  Montgomery,  Ala.  36067 
Campbell,  L.  H.  (M'70),  Asst.  B.&B.  Mast.,  C.N.,  London,  Ont.,  Canada 
Cantrell,  C.  F.,  Jr.  (M'67),  Supvr.  B.&B.,  I.C.G.,  Vicksburg,  Miss.  39180 
Carlson,  A.  W.  (M'55),  Ch.  Engr.,  W.P.,  San  Francisco,  Calif.  94105 
Carpenter,  R.  Y.  (M'73),  B.&B.  Supvr.,  Sou.,  Monroe,  Va.  24574 
Carter,  J.  W.  (M'47,  L'66),  Ret.  B.&B.  Supvr.,  Virginian  (now  N.&W.),  2410  Brandon 

Ave.,  S.W.,  Roanoke,  Va.  24015 
Carver,  H.  H.  (M'71),  Supvr.  B.&B.,  K.C.T.,  Kansas  City,  Mo.  64108 
Cary,  N.  M.  (M'53),  Proc.  Engr.  Trk.,  Sou.,  Marietta,  Ga.  30062 
Cassell,  H.  L.  (M'70),  Supvr.  B.&B.,  Clinchfield,  Erwin,  Tenn.  37650 
Cavwood,  J.  A.  (A'59),  Sr.  Vice  Pres.,  DeLeuw,  Cather  &  Co.,  1201  Connecticut  Ave., 

N.W.,  Washington,   D.C.   20036 
Celander,  H.  W.  (M'59,  L'73),  Ret.,  Asst.  Engr.,  C.M.S.P.&P.,  Chicago,  111.  60606 
Chamberlain,  P.  C.  (M'41,  L'71),  Ret.,  Asst.  to  Engr.  Struc,  E.L.,  P.O.  Box  372,  Wilson 

St.,  Factorvville,  Pa.   18419 
Chambers,  J.  W.  (M'62),  Br.  Const.  Engr.,  M.P.,  St.  Louis,  Mo.  63103 
Christiansen,  G.  W.  (A'72),  Pres.,  Racine  Railroad  Products,  Inc.,   1524  Frederick  St., 

Racine,  Wis.  53404 
Christianson,   H.   B.    (M'28,   L'57),   Ret.   Spec.   Engr.,   C.M.S.P.&P.,   Apt.    208C,   Paros 

Berdes  Peninsula,   Ca.   90274 
Christensen,  M.  C.  (M'63),  Br.  Engr.,  C.&N.W.,  Chicago,  111.  60606 
Christensen,  R.  J.  (M'71),  Civ.  Engr.,  C.&N.W.,  Mason  City,  Iowa  50401 
Christenson,   T.   J.   (A'74),   Engr.   Str.   Repair,   Osmose   Company,   4546   Tompkins   Dr., 

Madison,  Wis.  53716 
Clark,  A.  (M'71),  Mgr.  Str.,  C.&N.W.,  Boone,  la.  50036 
Clark,  T.  H.  (M'76),  Svs.  B.&B.   Supvr.,  C.R.I.&P.,  Kansas  City,   Ks.   66105 
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Advanced  technology 
in  continuous  welded  rail. 


Our  Railway  Products  Division  put 
the  first  U.S.-built  electric-flash 
butt  rail  welder  and  its  auxiliary 
component  systems  in  operation  in 
1958.  Since  then,  we  have 
continued  to  pioneer  in  other  new 
developments  to  improve  the 
economy  and  weld  quality  of 
continuous  welded  rail. 

Now  Chemetron  has 
demonstrated  its  full  service 
capability  in  the  design, 
construction,  and  operation  of 
complete  rail  welding  plants, 
including  automated  rail-handling 
and  cropping  systems. 

With  today's  heavier  loads,       S 
faster  trains,  and  new  track 
standards,  electric-flash  rail 
welding  is  vital  to  the  efficiency 
of  railroad  operation. 


Find  out  how  Chemetron 
can  help  you. 

For  complete  details.write 
Railway  Products,  Division 
of  Chemetron  Corporation, 
1 1 1  East  Wacker  Drive, 
Chicago,  Illinois  60601. 


Railway  Products 

Chemetron  Corporation 
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You Ve  got  the  weeds. 
Weve  got  the  program. 

Your  Ciba-Geigy  man  is  an  experienced 
railroad  vegetation  control  specialist. 

He  knows  how  to  develop  a  vegetation 
control  program  tailored  to  your  climate,  soil, 
weed  complex,  and  budget. 

Our  Test  track  program  is  the  reason  why. 

So  find  out  what  our  Test  track  know-how 
can  do  for  you  and  your  rights-of-way. 

Write  or  cal  I  Pete  N  icas  (91 9)  292-71 00  for 
the  Ciba-Geigy  railroad  specialist  nearest  you. 

CIBA-GEIGY  Corporation,  Industrial 
Herbicide  Sales  Department,  P.O.  Box  1 1 422, 
Greensboro,  NC  27409 


Test, 

track  is  a  service  mark  of  CIBA-GEIGY. 


150  Directory 

Clark,  W.  H.   (M'59),  Ch.   Engr.   Constr.,   A.T.&S.F.,   Albuquerque,   N.M.   87102 
Clary,  A.   G.   (M'67),  Engr.   Maint.,   Nat'l.   Academy   of  Science,   Trans.    Research  Bd., 

Washington,   D.C.   20418 
Collier,  P.  B.  (M'38,  L'62),  Ret.  Supt.  Scales,  M.P.,  P.O.  Box  506,  Poplar  Grove,  Ark. 

72374 
Colvin,  A.  A.  (M'37,  L'57),  Ret.  Div.  Engr.,  C.&N.W.,  606  N.  Main  St.,  Wheaton,  111. 

60187 
Conklin,  R.  J.  (M'67),  B.&B.  Supvr.,  P.C.,  Cleveland,  Ohio  44113 
Conroy,  R.  P.  (M'76).  Asst.  Engr.   B.&B.,  D.   &  H.,  Watervliet,  N.Y.    12189 
Cook,  J.  C,  Jr.  (M'59),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Temple,  Tex.  76501 
Cooper,  R.   H.   (A'70),  S  des  Rep.,    1907-A  S.   Stewart  St.,   Springfield,   Mo.   65804 
Cooper,  S.  A.  (M'57,  L'75),  Ret.  Ch.  Engr.  Sou.  Lines,  I.C.G.,  268  Woodlands  Ave., 

Mobile,   Ala.   36607 
Corbett,    R.   K.    (M'56),    Gen.    Fore.    B.&B.&W.S.,    A.T.&S.F.,    San    Bernardino,    Calif. 

92401 
Couret,    R.    L.    (A'74),    Sales    Rep.,    Belden    Concrete    Products,    Inc.,    P.O.    Box    607, 

Metairie,  La.  70004 
Coventry.  K.  J.  (M'66).  Ch.  Engr.,  A.C.,  Sault  Ste.  Marie.  Ont,  Canada 
Cramer,'  F.  H.  (M'27,  L'54),  Ret.  Br.  Engr.,  C.B.&Q.,  2739  Agatite  Ave.,  Chicago,  111. 

60645 
Crespo,  M.  J.  (A'56),  Engr.  Spec-Trans.,  Bechtel  Power  Corp.,  17438  Via  Corona,  San 

Lorenzo,  Ca.  94580 
Crosby,  R.  C.  (A'61),  Gen.  Mgr.,  Railway  Products  Co.,  P.O.  Box  1511,  Knoxville,  Term. 

37901 
Cross,  E.  T.  (A'46,  L'65),  Vice  Pres.,  Armco  Steel  Corp.,  Route  8,  Benton,  Ky.  42025 
Cummings,  L.  (M'69),  Gen.  Br.  Insp.,  S.P.,  Sacramento,  Ca.  95841 

Cummins,  C.  P.   (A'48,  L'73),   Br.   Engr.,   St.   Louis  Division   of  Highways,  7934   Stan- 
ford Ave.,  University  City,  Mo.  63130 
Cunningham,  N.  A.  (M'68),  B.&B.  Mast.,  C.N.R.,  Winnipeg,  Man.,  Canada 
Curie,  H.  D.  (M'42,  L'65,  H'67),  Ret.  Mast.  Carp.,  Chessie,  704  S.  Lee,  Garrett,  Ind. 

46738 
Curry,  M.  V.  (M'70),  Asst.  B.&B.  Mast.,  C.N.R.,  Belleville,  Ont.,  Canada 


Dahlberg,  A.  R.  (M'57),  Asst.  Engr.,  A.T.&S.F.,  Amarillo,  Tex.  79101 

Davids,  G.  A.  (M'73),  Vice  Pres.  Maint.  &  Engr.,  P.&S.,  Brookville,  Pa.   15825 

Davidson,  J.  W.  (M'57),  Asst.  Dir.  Br.  Engrg.,  B.N.,  St.  Paul,  Minn.  55101 

Davis,  D.  R.  (M'73),  Ch.  Engr.,  A.&S.B.,  Dothan,  Ala.  36301 

Davis,  D.  W.  (M'65),  V.P.,  Canton,  Baltimore,  Md.  21203 

Davis,  H.  E.  (M'40,  L'66),  Ret.  B.&B.  Supvr.,  N.Y.C.,  Arlington  Heights,  111.  60004 

Davis,  L.  D.  (A'70),  Field  Sis.  Mgr.-R.R.'s,  BASF  Wyandotte,  605  Ardmore  Ave.,  Erie, 

Pa.  16505 
Davis,  L.  M.  (M'63),  Asst.  Gen.  Fore.  B.&BW.S.,  A.T.&S.F.,  Newton,  Kan.  67114 
Day,  F.  D.  (M'49),  Sys.  Engr.  Str.   Maint.,  ConRail,  Philadelphia,  Pa.    19104 
DeBlois,  K.  L.  (A'70)',  Str.   Engr.,  Westenhoff  &  Novick,  222  W.  Adams  St.,  Chicago, 

111.  60606 
DeGeer,  D.  V.  (A'70),  Spec.  Rep.-RRs.,  BASF  Wyandotte  Corp.,  3575  Owasso  St.,  St. 

Paul.   Minn.   55112 
Dennis,  R.  E.  (M'75),  Reg.  Supvr.  Maint.,  C.N.,  Winnipeg,  Man.,  Canada 
Denz,  O.  C.  (M'67),  Supvr.  Bldg.  Mtce.,  C.M.S.P.&P.,  Chicago,  111.  60606 
DeRosier,  N.   S.   (M'76),  Asst.   B.&B.   Mast.,   C.P.,   Revelstoke,   B.C.,   Canada 
DeValle,  J.  W.  (M'59),  Ch.  Engr.  Br.,  Sou.,  Atlanta,  Ga.  30303 
Dick,  M.  H.  (M'37,  H'68),  V.P.  &  Ed.,  Ry.  Trk.  &  Struc,  29  E.  Madison  St.,  Chicago, 

111.  60602 
Diehl,  C.  M.  (M'59),  Prog.  Coord.-Strs.,  Chessie,  Huntington,  W.   Va.   25718 
Diersen,   L.   M.   (M'73),  Supvr.   Strs.,   B.&L.E.,   Butler,   Pa.    16001 
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. . .  that  will  prevent 
buckling,  pull-aparts, 
and  other  problems 
caused  by  rail 
expansion  and 
contraction  I 


In  addition,  each  Conley  Slid- 
ing Rail  is  designed  to  meet 
specific  track  conditions.  Each 
is  completely  automatic  and 
temperature-controlled.  And 
its  heavy  base  (approx.  2,400 
lbs.)  assures  solid  foundation 
and  rugged,  long-lasting 
dependability. 

The  heat-treated,  pre-curved 
wing  rail,  and  one-piece  man- 
ganese steel  casting — consisting 
of  base,  point,  guard  rail,  and 
rail  braces — insures  a  constant 
gauge.  (Photo  indicates  the 
heavy  wheel  tread  that  is 
maintained  regardless  of  rail 
expansion  cr  contraction.) 


Conley 


For  complete  details  write: 

Conley  Frog  and.  Switch  Co. 

Box  9188  I  Memphis,  Tennessee  38109 
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Dimitrief,  A.  (A'77),  Str.  Div.,  Clark,  Dietz  and  Associates  Engineers,  211  N.  Race  St., 

Urbana,  111.  61801 
Dirvonis,  R.  (M'75),  Str.  Designer,  C.R.I.&P.,  Chicago,  111.  60605 

Dixon,  C.  E.  (M'55,  L'74),  Ret.,  B.&B.  Supvr.,  M.C.,  298  Fern  St.,  Bangor,  Me.  04401 
Dobranetski,  E.  B.  (M'70),  Asst.   Res.   Engr.,  B.&L.E.,  Greenville,   Pa.    16125 
Doherty,  G.  D.  (M'70),  Ch.  Carp.,  C.M.SJP.&P.,  Perry,  Iowa  50220 
Dolby,  A.  J.  (M'75),  Div.  Engr.,  I.C.G.,  Chicago,  111.  60601 
JDove,  R.  E.  (M'34,  L'76,  H'65),  Ret.,  Assoc.  Ed.,  Ry.  Trk.  &  Struc,  175  Geneva  Ave., 

Elmhurst,   111.   60126 
Dower,  E.  M.  (M'75),  Engr.  Br.  &  Bldgs.,  D.&H.,  Albany,  N.Y.  12207 
Drier,  D.  C.   (M'74),  Environmental  Engr.,   I.C.G.,  Chicago,   111.   60601 
Duchac,  J.  V.   (M'27,  L'60),  Ret.  Supvr.  B.&B.,  C.&N.W.,  716  Badger  Ave.,  Antigo, 

Wis.  54409 
Dudich,  A.  (M'72),  B.&B.  Gen.  Fore.,  I.C.G.,  Calumet  City,  111.  60409 
Dugan,  R.  A.  (M'75),  Environmental  Engr.,   I.C.G.,  Chicago,  111.  60601 
Duncan,  F.  (M'62),  Rd.  Mast,  W.S.S.,  Albermarle,  N.C.  28001 
Dunn,  J.  M.  (M'70),  Asst.  Engr.,  W.P.,  San  Francisco,  Calif.  94105 
Dunn,  R.  H.  (A'68),  Dir.  R.R.  Engr.,  Ind.  &  Mining  Engr.  Div.,  Morrison-Knudsen  Co., 

Inc.,  Box  7808,  Boise,  Idaho  83729 
Duquaine,  D.  J.  (M*68),  Ch.  Carp.,  C.M.S.P.&P.,  Aberdeen,  S.D.  57401 
Durrant,  H.  B.  (M'68),  Const.  Engr.,  U.P.,  Omaha,  Nebr.  68102 


Eargle,  J.  M.  (M'53,  L'71),  Ret.  Mast.  Carp.,  S.C.L.,   121  Wanda  Lane,  Austell,  Ga. 

30001 
Edwards,  G.  (M'75),  B.&B.  Supvr.,  U.P.,  Sandy,  Utah  84070 
Edwards,  J.  W.  (M'66),  B.&B.  Supvr.,  Sou.,  Columbus,  Ga.  31902 


JOHN    B.    CONOMOS,    INC. 
COULTER  &  STATION    ST. 
(P.O.    BOX   279) 
BRIDGEVILLE,    PA.   15017 
(412)    221-1800 

conomos 
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Egli,  P.  R.   (A'76),  Pres.,  Nixon   Egli  Equipment  Co.,   Inc.,    1970   National  Ave.,  Hay- 
ward,  Calif.  94545 
Eich,  K.  W.  (M'75),  Clear.  Engr.,  C.&N.W.,  Chicago,  111.  60606 
Eichenlaub,  C.  M.  (M'43,  L'60),  Ret.  Supt,  S.D.&E.,  2385  San  Diego  Ave.,  San  Diego, 

Calif.  92110 
Elliott,  C.  E.  (M'50,  L'67),  Engr.  M.W.&S.,  W.P.,  San  Francisco,  Calif.  94105 
Enger,  E.  M.  (M'47,  L'69),  Ret.  Div.  Engr.,  C.&N.W.,  275  E.   Fourth  St.,  St.  Paul, 

Minn.  55101 
Enstrom,  W.  A.  (A'56),  Gen.  Mgr.  RR.  Prod.  Div.,  Pettibone  Corp.,  4700  W.  Division 

St.,  Chicago,  111.  60651 
Eoff,  T.  E.  (M'68),  Asso.  Struc.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65804 
Epperson,  E.  D.  (M'72),  Steel  Br.  Insp.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Erskine,  J.  A.  (M'59),  Str.  Engr.,  I.C.G.,  Mobile,  Ala.  36624 
Etienne,  F.  (M'75),  Engr.  Draftsman,  C.&N.W.,  Chicago,  111.  60606 
Evans,  T.  E.  (M'72),  Reg.  Trk.  Engr.,  F.R.A.,  Fort  Worth,  Texas  76102 
Evans,  R.   (A'59),  Sr.   Sales  Engr.,   Armco  Steel  Corp.,   Metal  Prod.   Div.,   15   Spinning 

Wheel  Rd.,  Hinsdale,  111.  60521 
Everitt,  S.  J.  (M'74),  Term.  B.&B.  Fore.,  O.N.,  North  Bay,  Ont.,  Canada 


Fairchild,  E.  H.  (M'58),  Asst.  Engr.,  U.P.,  North  Platte,  Neb.  69101 

Fairchild,  R.  (A'69),  Partner,  W.  R.  Fairchild  Constr.  Co.,  Ltd.,  P.O.  Box  1609,  Hatties- 

burg,  Miss.  39401 
Fetters,  C.  V.  (M'72),  Gen.  Fore.  B.&B.-W.S.,  S.L.S.F.,  Springfield,  Mo.  65807 
Finegan,  E.  B.  (A'75),  Pres.,  Glenrock  Company,  140  W.  Lake  St.,  Northlake,  111.  60164 
Firetto,  M.   (M'74),   Mgr.   Purchases,   B.&L.E.,   Pittsburgh,   Pa.    15230 
Fish,  A.  W.  (A'71),  Area  Engr.,  Osmose  Wood  Preserving  Co.,  Bonnie  Dr.,  R.R.    #1, 

Winfield,  B.C.,  Canada  V0H  2C0 


SACILOR 
X 

PRODUCTS 

•  Rails  (A.R.E.A.)  •Sheetpiling 
•Plate  •Structerals 

•  HSLA  Plate  »HR/CR  Sheets 
•Special  Sections  •  Galvanized  Sheets 

DAVAL  steel  products 

757  Third  Avenue,  New  York,  N.Y.  10017 
(212)  752-565€-Telex:12-6028 

Please  direct  your  inquiries 

to  mill-sales  organization.        - 


with  branch  offices  in: 
Atlanta:  6  West  Druid  Hills  Drive,  Atlanta,  Ga.  30329  Tel:  (404)  321-5670  Telex:  WU  542172 
Chicago:  10600  W.  Higgins  Road,  Rosemont,  III.  60018  Tel:  (312)  297-0525  Telex:  WU  283422 
Houston:  3701  Kirby  Drive,  Houston,  Texas  77098  Tel:  (713)  526-3219  Telex:  WU  762816 
Norwalk:  280  Connecticut  Ave.,  Norwalk,  Conn.  06854 Tel.  (203)  838-41 54  Telex :WU  996484 
REPRESENTATIVES:  Myers  Pacific,  Inc.,  3601  N.W.  Yeon  Ave.,  Portland,  Oregon  97210  Tel:  (503)  228-9262 
459  Colman  Building,  Seattle,  Washington  98I04  Tel:  (206)  622-2278 
110  Pine  Avenue,  Long  Beach,  California  90802  Tel:  (213)  432-5997 
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Fite,  G.  C.  (M70),  Ch.  Engr.,  Los  Angeles  Jet.,  Los  Angeles,  Calif.  90002 
Flachmeyer,  J.  A.  (M'74),  Asst.  Ch.  Carp.,  C.M.S.P.&P.,  Chicago,  111.  60622 
Flinn,   L.    E.    (A'49),    Prod.    Mgr.    M/Way,    Federal    Signal   Corp.,   9800   W.    55th    St., 

Countryside,  111.  60525 
Folk,  J.  W.  (A'76),  Sales  Rep.,   1907  S.  Stewart,  Suite  A,  Springfield,  Mo.  65801 
Force,  R.  D.  (M'68),  Asst.  B.&B.  Supvr.,  L.&N.,  Louisville,  Ky.  40201 
Ford,  L.  G.  (M'74),  B.&B.  Insp.,  M.K.T.,  Denison,  Tex.  75020 
Foreman,  J.  E.,  Jr.  (M'57),  Mgr.  Fac.  &  Str.,  B.&L.E.,  Greenville,  Pa.  16125 
Forseth,  C.  E.  (M'50,  L'64),  Ret.  Div.  Engr.,  W.P.,  1124  Oakmont  Dr.,  Walnut  Creek, 

Calif.  99529 
Fort,  O.  E.  (M'57,  L'71),  Ret.  Ch.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Fox,  L.  E.  (M'74),  Gen.  Fore.  B.&B.,  A.T.&S.F.,  Albuquerque,  N.M.  87101 
Fox,  R.  L.  (M'35,  L'65),  Ret.  Proe.  Engr.,  Sou.,  Dry  Fork,  Va.  24549 
Fox,  W.M.  (M'75),  B.&B.  Engr.,  B.N.,  Chicago,  111."  60606 
Frame,  R.   E.   (M'54),   Dir.   Rehabilitation   &   Capital   Planning,  C.R.,   Philadelphia,   Pa. 

19104 
Franklin,  E.  E.  (M'70),  Const.  Supvr.,  S.L.S.F.,  Springfield,  Mo.  65802 
Franzen,  E.  T.  (M'57),  Ch.  Engr.  Des.   &  Constr.,  M.P.,  St.  Louis,   Mo.   63103 
Fraser,  R.  A.  (M'75),  Chemist,  C.N.,  Montreal,  Que.,  Canada 
Frederick,  E.  R.  (M'65),  Engr.  B.&B.,  F.E.C.,  St.  Augustine  Fla.  32084 
Frederick,  G.  R.  (M'67),  Trk.  Supvr.,  C.N.R.,  Winnipeg,  Man.,  Canada 
Freeman,  L.  D.  (A'69),  Vice  Pres.  Sales,  Speno  Rail  Services,  Inc.,  P.O.  Box  309,  East 

Syracuse,   N.Y.    13057 
Fuller,  T.  L.  (M'59),  Engr.  Br.,  S.P.,  San  Francisco,  Calif.  94105 


Gableman,  P.  D.  (M'66),  Gen.  Supvr.  B.&B.,  D.M.&I.R.,  Proctor,  Minn.  55810 

Gallop,  C.  M.  (A'74),  Mgr.,  Kipp  Kelly  Ltd.,  68  Higgins  Ave.,  Winnipeg,  Man.,  Canada 

Gardner,  W.  E.  (M'67),  Steel  Br.  Insp.,  M.-K.-T.,  Denison,  Tex.  75020 

Genisio,  P.  M.  (M'75),  Asst.  Engr.  Maint,  I.T.,  St.  Louis,  Mo.  63177 

German,  J.  G.   (M'67),  Vice  Pres.  Engr.,  M.P.,  St.   Louis,  Mo.  63103 

Geyer,  C.  J.  (M'28,  L'56),  Ret.  Vice  Pres.,  Chessie,  1412  Wilmington  Ave.,  Richmond, 

Va.  23227 
Ghidoni,   L.   L.   (A'74),   Pres.,   American   Industries   Intl.,   Inc.,   1311   Executive   Center 

Dr.,  Tallahassee,  Fla.  32301 
Giddens,  I.  C.  (M'74),  Gen.  Fore.  B.&B.-W.S.,  S.L.-S.F.,  Tulsa,  Okla.  74103 
Gillan,  G.  K.  (A'74),  Spec.  Proj.  Engr.,  Gannett  Fleming  Corddry  &  Carpenter,  Inc., 

Engineers,  P.O.  Box  1963,  Harrisburg,  Pa.  17105 
Giles,  J.  M.  (M'38,  L'67),  Ret.  RR.  Sis.  Mgr.,  Caterpillar  Tractor  Co.,  1221  N.  7th  St., 

R.  2,  DeSoto,  Mo.  63030 
Gipson,  C.  G.  (M'57),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Winslow,  Ariz.  86047 
Goebel,  J.  A.  (M'76),  Asst.  Ch.  Carp.,  C.M.S.P.&P.,  Chicago,  111.  60638 
Goforth,  J.  A.  (A'54),  Consulting  Engr.,  600  Home  Federal  Bldg.,  Johnson  City,  Tenn. 

37601 
Goldberg,  D.  (A'74),  Asst.  Ch.  Engr.  Str.,  Goodkind  &  O'Dea,  Inc.,  1366  Clifton  Ave., 

Clifton,  N.J.  07012 
Golem,  G.  G.  (M'64),  Ret.  Asst.  Engr.,  I.C.G.,  Willow  Springs,  111.  60480 
Goodkind,  M.  N.  (A'75),  Alfred  Benesch  &  Co.,  233  N.  Michigan,  Chicago,  111.  60601 
Goodsell,  D.  G.  (M'76),  Gen.  W/S  Fore.,  U.P.,  Kansas  City,  Kans.  66110 
Goray,  J.   V.   (A'76),  Ch.   Estimator,   Joseph  J.   Graciano  Corp.,   7925   Hill  Ave.,   Pitts- 
burgh,  Pa.    15221 
Gottsabend,  W.  J.  (M'57),  Supt.-M/W  Shops,  P.C.,  Canton,  Ohio  44701 
Gould,  D.  C.  (M'67),  Asst.  Str.  Engr.,  U.P.,  Omaha,  Nebr.  68179 
Grant,  G.  H.  (M'73),  Gen.  B.&B.  Fore.,  U.P.,  Hermiston,  Ore.  97838 
Graves,  R.  G.  (A'75),  Sales  Mgr.,  The  Vogt  and  Conant  Company  Contractors,  13727 

Bennington  Ave.,  Cleveland,  Ohio  44135 
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DUPONT 

3  and  products 
serve  you 


vm  i  i 


\idwest 


There's  a  DuPont  Railroad  Vegetation  Management 
Specialist  in  your  area.  Let  him  bring  his  technical 
knowledge  and  experience  to  help  you  solve  your  weed 
and  brush  control  problems.  Du  Pont  is  represented  by 
the  most  qualified  railroad  applicators  available. 

Here  are  our  people: 

Southeast  West  Southwest  Northeast 


T.    M.    EVANS 
1555   Springfield  Ct. 
Dunwoody,  GA  3033S 
(404)     453-3108 


W.     N.    WOOD 

1412   Meeker  Drive 
Longmont,    CO    80301 
(303)     772-4146 


W.     H.     HUDSON 

11(13    Timor    Lane 
Houston.   TX    77090 
(713)     440-4263 


J.    E.   PENDERGAST 

1122    Laurel    Drive 

West   Chester,    PA 

19380 

(215)     692-2645 


ie  Du  Pont  Railroad  Vegetation  Management  Products 

ROVAR    1      HYVAR    X       VELPAR 


)    KILLER  ■ 

5   you    broad-spectrum 
I  control  at  a   low  cost. 
ngle   application   of 
VAR  I  can  substantially 
ce    the    need    for 
w-up   sprays    later   in 
season. 


BROMACIL     WEED     KILLER ■ 

Especially  effective   on 
hard-to-kill    perennial 
weeds  and  grasses  such 
os  Johnson,    Bermuda, 
nut,   quack,  vasey  and 
other  grasses. 


WKED     KILLER 

Gives  you  both  contact 
and  residual  control  of 
a  broad-spectrum  of 
weeds,  grasses  and  vines. 
VELPAR   is  non-volatile, 
minimizing   chances   of 
drift. 


With  any  chemical,  follow  labeling  instructions  and  warnings  carefully. 

RAILROAD  HERBICIDES 
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Grecco,  E.  F.  (M'69),  Supvr.  Engr.,  B.&L.E.,  Greenville,  Pa.  16125 
Green,  L.  D.  (M'72),  Assoc.  Str.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Groves,  G.  R.  (M'71),  Rdm.,  S.P.,  Elko,  Nev.  89801 
Gueller,  D.  H.  (M'71),  B.&B.  Supvr.,  C.&N.W.,  Altoona,  Wis.  54720 
Gunderson,  R.  R.  (M'47,  H'69),  Ret.  Asst.  Vice  Pres.-Engr.,  W.M.,  689  W.  Lake  How- 
ard Dr.,   #107,  Winter  Haven,  Fla.  33880 
Gunkle,  W.  J.  (M'66),  Sr.  Str.  Insp.,  ConRail,  Philadelphia,  Pa.  19104 
Gustafson,  J.  A.  (M'69),  Br.  Engr.,  B.N.,  St.  Paul,  Minn.  55101 

H 

Hague,  C.  H.  (M'74),  Str.  Engr.,  C.R.I.&P.,  Chicago,  111.  60605 

Haines,  W.  W.  (M'67),  B.&B.  Supvr.,  U.P.,  Portland,  Ore.  97227 

Halley,  W.  E.  (M'74),  Mgr.  Fire  Prev.,  C.&N.W.,  Chicago,  IIll.  60606 

Hambrick,  L.  N.  (A'67),  Bd.  Chrmn.,  Railroad  Maintenance  &  Construction,  Inc..  P.O. 

Box   1133,   Irving,  Tex.   75060 
Hames,  G.  (M'74),  B.&B.  Mast.,  C.N.,  Toronto,  Que.,  Canada 
Hamilton,  H.  J.  (M'72),  B.&B.,  Supt.,  M.P.,  Channelview,  Texas  77530 
Hamilton,  W.  A.  (M'65),  Br.  Engr.,  A.T.&S.F.,  Topeka,  Kan.  66601 
Handicott,  S.  G.  (M'74),  Gen.  Supvr.-Br.  &  Str.,  C.N.,  Toronto,  Que.,  Canada 
Hannigan,  T.  J.,  Jr.  (M'73),  Asst.  B.&B.  Supr.,  S.P.,  Medford,  Ore.  97501 
Hansen,  D.  G.  (A'62),  Ry.  Sis.  Mgr.,  Lewis  Bolt  &  Nut  Co.,  504  Malcolm  Ave.,  S.E., 

Minneapolis,   Minn.   55414 
Harlow,  H.  M.   (M'38,  L'69),  Ret.   Asst.   Engr.   B.&B.   Const.   &  Maint.,   Chessie,  2111 

Winnwood  Rd.,  Richmond,  Va.  23228 
Harman,  W.  C.  (M'll,  L'54),  Ret.  Supvr.  B.&B.,  S.P.,  656  Cedar  Street,  San  Carlos, 

Calif.  94070 


hydraulic 

■  r|#|  |rl-i  for  Railroad 
ICl^AmjSI  Maintenance 

LP  ALL-DIRECTIONAL 

Saf-T-Lite 

ALUMINUM  JACKS 

Lightweight.  Rugged.  All-Directional  in  7,  15  and 
35  Ton  models.  75  and  150  Ton  models  are 
Two-Directional.  Strokes  from  3"  to  BYa".  Jack- 
ing heights  to  18]/2". 

The  7  Ton  Model  is  small  in  size  and  allows 
for  easy  access  in  straightening  crater  pins  — 
the  protective  shroud  for  drivegears  on  axles. 
Higher  Tonnage  Models  are  used  for  retracking 
cars  derailed  within  the  yards,  before  entering 
the  repair  shop;  straightening  tank  and  gondola 
cars;  changing  car  truck  springs. 
Hollow  Hole  and  Toe  Lift  Jacks  in  Saf-T-Lite  Alu- 
minum design  also  available;  plus,  general  duty 
steel  jacks  for  high  force  maintenance  appli- 
cations. 


ENERPAC's  Hydraulic  Cylinders  are  adaptable 
for  Track  Spike  Pulling. 

For  FREE  CATALOG,  write  ENERPAC,  Dept.  R 
Butler,  Wl  53007. 


I  APPLIED  POWER 


•J 
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FMC  offers 
railroaders  a 
full  line  of 
Link-Belt 
diesel  pile 
hammers 
from 

8,100  ft.  lbs.  to 
45,000  ft.  lbs. 

For  further  information 
contact:  FMC  Corporation 
Crane  &  Excavator 
Division,  Cedar  Rapids, 
Iowa  52406  J 


Construction 
Equipment 
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Hartley,  J.  L.  (M'68).  Mast.  Carp.,  S.C.L.,  Zephyr  Hills,  Fla.  33599 

Hartra'nft.  J.  B.  (M'75),  Mgr.  Serv.  Contrs.,  Sou.,  Atlanta,  Ga.  30303 

Hartselle,  R.  (M'69),  Dist.  Ens;r.,  T.&P.,  Ft.  Worth,  Tex.  76112 

Hawlev,  I.  H.  (M'57,  L'75),  Ret.  Ch.  Engr.,  C.&I.M.,   155  X.   MacArthur,  Apt.    #3, 

Springfield,   111.   62702 
Hedley,   W.   J.   (M'50,  L'6S),  Asst.   V.P.,   N.&W.,   825   Biltmore   Drive,   Clayton,   Mo. 

63105 
Heinlen,  R.  H.    (M'57,   1/71),   Ret.   Div.   Engr.,   A.T.&S.F.,   4436   Glenview   Ct.,   Fort 

Worth,  Texas  76118 
Helhveg,  R.  D.  (M'47),  Reg.  Engr.,  AMTRAK,  Chicago,  111.  60604 
Helm,  J.  M.  (M'72),  Drainage  Engr.,  I.C.C.,  Chicago,  111.  60601 
Hendrix,  W.  P.  (M'54,  L'73),'  Ret.  Sr.  Str.  Engr.,  P.C.,  625  S.  Catherine  Ave.,  LaGrange, 

111.   60525 
Herren,  G.  H.  (M'76),  Asst.  Gen.  Fore.-B.&B.-W.S.,  A.T.&S.F.,  Emporia,  Kans.  66801 
Hickok,  B.  M.  (M'51,  L'65),  Ret.  Supvr.  B.&B.,  N.Y.C.,  2431  Struhar  Drive,  Apt.  6, 

Rocky  River,  Ohio  44116 
Hicks,  T.'L.  (M'76),  Proi.   Supvr.  B.&B.,   Sou.,  Greensboro,  N.C.  27401 
Hill,   A.   A.   (A'74),  Research   Soecialist,   Dow  Chemical  Co.,   2020   Dow  Center,   Mid- 
land, Mich.  48640 
Hillman,  A.  B.  (M'42,  L'59),  Ret.  Ch.  Engr.,  Belt  Rv.,  The  J.  C.  King  Home,   1555 

Oak  Ave.,  Evanston,  111.  60627 
Hoadley,  D.  E.  (M'74),  Prin.  Engr.  Staff,  D.&H.,  Albany,  N.Y.   12207 
Hobbs/j.C.  (M'58),  Ch.  Engr.,  R.F.&P.,  Richmond,  Va.  23230 
Hodgkins,  E.  W.  (M'58),  Exec.  Dir.,  A.R.E.A.,  Chicago,  111.  60605 
Hoeltje,  W.  C.  (A'71),  Vice  Pres.,  Alfred  Benesch  &  Co.,  233  N.  Michigan  Ave.,  Suite 

1700,  Chicago,  111.  60601 
Hofer,  P.  (A'56),  East  Area  Mgr.,  RR.  Mach.  Div.,  Pettibone  Corp.,  5720  Empire  State 

Bldg.,  New  York,  N.Y.  10001 
Hogel,  E.  C.  (M'58,  L'74),  Ret.,  B.&B.  Supvr.,  U.P.,  2600  West  "E"  St..  North  Platte, 

Nebr.  69101 
Hogg,  A.  J.  (M'67),  Div.  Engr.,  C.R.I.&P.,  Kansas  City,  Kans.  66105 
Holland,  R.  M.,  Jr.   (A'76),  Pres.,   Holland  Lumber  Company,  P.O.   Box   1981,  Laurel, 

Miss.  39440 
Holmes,  C.  R.  (M'74),  B.&B.  Mast,  C.N.,  Capereol,  Ont.,  Canada 
Hopkins,  H.  H.  (M'74),  Asst.  Supvr.  B.B.&M.,  R.F.&P.,  Fredericksburg,  Va.  22401 
Hoppell,  V.  E.  (M'67),  B.&B.  Supvr.,  U.P.,  Nampa,  Idaho  83651 
Home,  D.  E.  (A'65),  Vice  Pres.,  HABCO,  Inc.,  10501  Wayzata  Blvd..  Hopkins,  Minn. 

55343 
Hornig,   F.   F.   (M'74),   Ret.   Div.   Engr.,   C.M.St.P.&P.,    1913   S.W.   2nd  Ave.,   Austin, 

Minn.  55912 
Horton,  B.  P.  (M'68),  Proj.  Engr.,  M.K.T.,  Denison,  Texas  75020 
Howard,  J.  G.  (M'53),  Gen.  B.&B.  Supvr.,  W.P.,  Sacramento,  Ca.  95818 
Howard,  N.  D.  (M'26,  H'55),  Ret.  Exec.  Secy.,  A.R.E.A.,  4411  Sierra  Drive,  Honolulu, 

Hawaii  96816 
Howe,  A.  K.  (A'62),  Staff  Engr.,  DeLeuw  Cather  &  Co.,   1250  Broadway,  New  York, 

N.Y.   10001 
Hoyt,  A.  C.  (M'47,  L'64),  Ret.  Engr.  B.&B.,  E.T.&E.,  Apt.  305,  2204  Lester  Dr.,  N.E., 

Albuquerque,  N.M.  87112 
Hubbard,  M.  H.  (M'48,  L'64),  Ret.  Asst.  Ch.  Engr.-Sys.,  Chessie,  6  Calvcanthus  Lane, 

Richmond,  Va.  23221 
Hudson,  D.  C.  (M'76).  Designer,  I.C.G.,  Chicago,  111.  60601 

Huffman,  W.  H.  (M'41,  L'73),  Asst.  Vice  Pres.  &  Ch.  Engr.,  C.&N.W.,  3253  Spruce- 
wood,  Wilmette,  111.  60187 
Hughes,  C.  A.  (M'65),  Asst.  Supvr.  Struc,  S.P.,  Houston,  Tex.  77001 
Humphreys,  R.  W.  (M'47,  L'74),  Ret.  Dir.  Contr.  Admin.,  B.N.,  812  Alderson,  Billings, 

Mont.  59102 
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Keep  Your  Shipments  Profitable 
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airbanks  Trad 

Accurate  lading  charges  and  carload  value  depend  on  efficient,  accurate 
weighing.  You  need  accurate  weight  documentation  to  keep  a  close  rein 
on  profits. 

For  the  most  modern,  efficient  weighing  of  failcars,  you  can  depend  on 
Fairbanks  Scales  and  Control  Instrumentation.  Mechanical  and  fully 
electronic  track  scales.  Single  and  double  draft  in-motion  scales. 
Automated  coupled  in-motion  unit  train  weighing  systems.  All  are 
available  to  meet  or  exceed  A.R.E.A.  specifications.  Floating  decks 
are  supplied  with  full  length  models  for  combination  track  and  motor 
truck  use. 

Whatever  your  weighing  requirements,  look  to  Fairbanks  Weighing 
Division  for  the  expertise  to  provide  the  optimum  weighing  system 
for  your  operation.  Our  extensive  product  line  and  engineering  capa- 
bilities, backed  up  with  nationwide  service,  can  help  your  profit  picture. 

For  prompt  information,  call  pur  Toll  Free  Action  Line:  800-451-4107. 


Colt  industries 


Fairbanks  Weighing  Division 

St.  Johnsbury,  Vermont     05819 

CALL  TOLL  FREE:    800/451-4107 
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Hunt,  H.  W.  (A'72),  Ch.  Engr.,  Associated  Pile  &  Fitting  Corp.,  262  Rutherford  Blvd., 
Clifton,  N.J.  07014 

Hunter,  A.  L.  (M'60,  L'74),  Ret.  Supvr.  Str.,  B.&L.E.,  8  Park  Ave.,  Greenville,  Pa. 
16125 

Hutcheson,  F.  W.  (M'38,  L'67),  Ret.  Supvr.  B.&B.,  Chessie,  21  Dimmock  Ave.,  New- 
port News,  Va.  23601 

Hutcheson,  T.  B.  (M'61),  Asst.  V.  Pres.,  Engr.  M/W.,  Ch.  Engr.,  S.C.L.,  Jacksonville, 
Fla.  32202 

Hutcheson,  W.  A.  (M'39,  L'63),  Ret.  Supvr.  Wk.  Equip.,  Chessie,  620  Douglas  St., 
Clifton  Forge,  Va.  24422 

Hutto,  J.  E.  (M51,  L'76),  Gen.  Br.  Insp.,  S.C.L.,  5504  Waters  Dr.,  Savannah,  Ga. 
31406 

Hutton,  J.  R.  (M'68),  B.&B.  Supvr.,  C.R.I.&P.,  Kansas  City,  Kan.  66105 

Hyma,  W.  R.  (M'70),  Br.  Engr.  Sys.,  A.T.&S.F.,  Chicago,  111.  60604 

I 

Her,  F.  C.  (M'65),  Asst.  Gen.  Fore.  B.&B.&W.S.,  A.T.&S.F.,  Winslow,  Ariz.  86047 
Irby,  C.  W.  (M'70),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Amarillo,  Texas  79109 
Iwinski,  J.  R.  (M'65),  Asst.  Ch.  Engr.  Maint.,  C.&N.W.,  Chicago,  111.  60606 


Jaatteenmaki,  E.  T.  (M'75),  B.&B.  Mast.,  C.P.,  Revelstoke,  B.C.,  Canada 

Jackman,  C.  E.  (A'58),  Trans.  Cons.,  214  W.  Elpin  Dr.,  Baltimore,  Md.  21228 

Jackson,  C.  S.  (M'76),  Fac.  Insp.,  Amtrak,  Chicago,  111.  60606 

Jackson,   T.   E.    (M'40,   L'63),   Ret.    Gen.    B.&B.'  Super.,    S.P.,    144    Sickles    Ave.,    San 

Francisco,  Calif.  94112 
Jacobs,  T.  F.  (M'62),  Constr.  Engr.,  G.T.W.,  Dearborn,  Mich.  48124 


xai/imont 


RAILWAY     MOTOR     CARS 
AND     WORK     EQUIPMENT 


for  help  along  The  Way 


FA:UM3N7  RAEtWAY  MOTOR3,  INC.,  FAIRMONT,  M:rCJG~;07A  55031 
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The 
Foster  Line 

Get  a  complete  trackage 
package — from  the  most 
extensive  rail  warehousing 
facilities  in  North  America, 
Foster  stocks  include: 
New  and  used  rail:  1  2-lb 
to  1  75-lb  •  Angle  bars 

•  Tie  plates  •  Spikes  •  Bolts 

•  Frogs  and  switches 

•  Gauge  rods  •  Tools 

•  Accessories 

Fosterail 
FasTrak 
Panel  Track 

FasTrak  is  a  completely 
preassembled  panel,  ready 
to  lay  with  a  simple 
bolting  operation.  Saves 
money  and  time.  Available 
with  new  steel  or 
conventional  wood  ties. 


For  more  information,  write  L.  B.  Foster  Co.,  Foster  Building, 
41 5  Holiday  Drive,  Pittsburgh  PA  15220. 


FOSTER 


L.B.FOSTER  COMPANY 
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Janes,   A.   R.,  Jr.   (A'77),  Pres.,  Janes  Manufacturing,   Inc.,  7625   S.   Howell  Ave.,   Oak 

Creek,  Wis.  53154 
Jenkins,  H.  W.   (M'40,  L'69),   Ret.,   Ch.   Engr.,   N.Y.,N.H.&H.,   P.O.   Box  447,   Green 

Valley,  Ariz.  85614 
Jess,  G.  (M'68),  Div.  Engr.,  C.R.,  Cleveland,  Ohio  44113 
Jessen,  J.  M.  (M'71),  Asst.  Rdm.,  W.P.,  Oroville,  Ca.  95965 

Johnson,  A.  C.  (M'44,  L'70),  Ret.  Engr.  B.&B.,  EJ.&E.,  500  Ann  Ct,  Joliet,  111.  60435 
Johnson,  A.  E.  (M'75),  Engr.  B.&B.,  D.T.&L,  Dearborn,  Mich.  48126 
Johnson,   A.K.   (A'75),   V.   Pres.    Gen.    Mgr.,    Detzel   Construction,   Inc.,   2160   Langdon 

Farm  Rd.,  Cincinnati,  Ohio  45222 
Johnson,  A.  R.  (M'67),  Asst.  Engr.,  C.&I.M.,  Springfield,  111.  62705 
Johnson,  B.  B.  (M'75),  Asst.  Gen.  B.&B.  Fore.,  A.T.&S.F.,  Ft.  Worth,  Tex.  76102 
Johnson,  B.  O.  (M'31,  L'63),  Ret.  Office  Engr.,  C.M.S.P.&P.,  512  Lawyers  Title  Bldg., 

Tucson,  Ariz.  85701 
Johnson,  E.  A.  (M'53,  L'68),  Ret.  Engr.  Br.,  I.C.,  17720  Dixie  Highway,  Homewood, 

111.  60430 
Johnson,  H.  T.  (M'60,  L'75),  Ret.  Supvr.  Matl.  &  Equip.  Engr.,  P.C.,  52  Helena  St., 

E.  Brunswick,  N.J.  08816 
Johnson,  W.  E.  (M'69),  Asst.  Gen.  Fore.  B.&B.&W.S.,  A.T.&S.F.,  Temple,  Tex.  76501 
Jones,  L.  L.  (M'73),  Gen.  W.S.  Fore.,  U.P.,  Omaha,  Nebr.  68179 
Jones,  W  J.  (M'62),  Ch.  Engr.,   S.P.,  San  Francisco,  Calif.  94105 
Jordan,  S.  L.  (M'68),  Asst.  to'  Ch.  Engr.,  M.C.,  Portland,  Me.  04102 
Jorlett,  J.  A.  (M'40,  H'66),  Ret.  Struc.  Eng.,  P.C.,  3  West  Bergen  Ave.,  Harvey  Cedars, 

NJ.  08008 
Julius,  H.  R.  (M'63),  Supvr.  B.&B.-W.S.,  I.C.G.,  Waterloo,  Iowa  50703 

K 

Kahl,  F.  B.  (M'59,  L'74),  Ret.,  Asst.  Maint.  Engr.,  B.N.,  Klamath  Falls,  Ore.  97601 
Kemmerer,  W.  G.  (M'31,  L'56),  Ret.  Engr.  B.&B.,  P.C.,  508  Rockavon  Road,  Narberth, 

Pa.  19072 
Kendall,  J.  T.  (M'49,  L'69),  Ret.  Supvr.  Struc,  P.C.,  312  Cypress  St.,  Montoursville, 

Pa.    17754 
Kieckers,  E.  W.  (M'58,  L'72),  Ret.  Br.  Engr.,  M.P.,  835  Woodruff  Dr.,  Ballwin,  Mo. 

63011 
King,  B.  J.  (M'66),  Br.  Engr.,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 
King,  L.  E.  (M'66),  Asst.  B.&B.  Supvr.,  S.P.,  Stockton,  Calif.  95207 
Kiosk,  L.    (A'59),   Pres.,   Railroad  Maintenance   Corp.,   432   Zerega  Ave.,   Bronx,   N.Y. 

10473 
Knight,  W.  E.   (M'69),  Mast.   Carp.,   S.C.L.,  Jacksonville,   Fla.   32208 
Knuth,  D.  (M'75),  Staff  Engr.  Brdgs.,  C.&N.W.,  Chicago,  111.  60606 
Koehler,  P.  L.  (M'38,  L'66),  Ret.  Div.  Supt,  Chessie,  Washington  Blvd.,  Huntington, 

W.  Va.  25705 
Kouba,  K.  S.  (M'75),  Res.  Engr.,  C.R.I.&P.,  El  Reno,  Okla.  73036 
Krefting,  A.  S.  (M'35,  L'70),  Ret.  Ch.  Engr.,  Soo,  925  Dain  Tower,  Minneapolis,  Minn. 

55402 
Kriegel,  H.  G.  (M'76),  Asst.  Ch.  Engr.  Brs.,  Sou.,  Atlanta,  Ga.  30303 
Kroll,  R.  W.   (M'75),  Clear.  Supvr.,   I.C.G.,  Chicago,  111.   60601 
Kropp,  G.  H.  (A'76),  Pres.  &  Gen.  Mgr.,  Kropp  Co.,  Inc.,  Suite  5,   103  Palisades  Dr., 

Signal  Mountain,  Tenn.  37377 
Krupa,  G.  E.  (M'74),  Str.  Designer,  I.C.G.,  Chicago,  111.  60601 
Kuklok,  A.  F.  (M'71),  Asst.  B.&B.,  Supvr.,  B.N.,  Billings,  Mont.  59102 
Kuhn,  T.  E.  (M'77),  Supt.  B.&B.,  M.P.,  Kansas  City,  Mo.  64120 
Kuston,  L.  A.  (M'75),  Sr.  Designer,  C.&N.W.,  Chicago,  111.  60606 
Kvenberg,  S.  E.  (M'32,  L'62),  Ret.  Supt.  Bldg.  Mtce.,  C.M.S.P.&P.,  123  Stanton  Point 

Road,   Ingleside,   111.   60041 
Kwong,  H.  G.  (M'76),  Asst.  Engr.,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 


Advertisement  163 


Hey    Railroaders! 
We  Stock: 

SHIP  AUGER  BITS 

WIRE  ROPE  AND  NYLON  CHOKER  SLINGS 

PULLERS 

BUSH  HAMMERS 

BACKING  OUT  PUNCHES 

ERECTION  WRENCHES 

PEAVLE  DUCKBILL  MOOKS 

DRIFT  PINS 

SKIDDING  TONGS 

TIMBER  CARRIERS 

TRACTOR  TYPE  TONGS 

CANT  HOOKS 

JOURNAL,  BRIDGE,  TRACK  JACKS 

STEEL  BLOCKS 

IMPACT  WRENCHES,  SOCKETS 

OVER  16,000  OTHER  ITEMS 

FULTON    SUPPLY   CO. 

342  Nelson  St.,  SW 

Atlanta,  GA  30310 

Phone  (404)  688-3400 
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LaBeau,  J.  A.  (M'69),  Sr.  Proj.  Engr.,  EJ.&E.,  Joliet,  111.  60434 

Ladner,  D.  R.  (M'77),  Asst.  Gen.  Br.  Insp.,  C.&N.W.,  Chicago,  111.  60606 

Laframboise,   P.    (A'67),   Pres.,    Eastern    Railway   Siding   Construction   Ltd.,    2650   rue 

Diab,  Ville  St.,  Laurent,  P.Q.,  Canada 
Lancaster,  J.  E.,  Jr.  (M'73),  Asst.  Engr.  Strs.,  M.C.,  Portland,  Me.  04102 
Langan,  A.  E.  (M'62),  Sys.  Br.  Supvr.,  U.P.,  Omaha,  Nebr.  68179 
Langevin,  R.  J.  (M'70),  Const.  Supvr.-Sys.,  C.N.R.,  Winnipeg,  Man.,  Canada 
Langham,  L.  D.  (M'64),  Div.  Engr.,  A.T.&S.F.,  Chicago,  111.  60632 
Lantz,  R.  L.  (A'75),  Mgr.  R.R.  Sales,  Koopers  Co,  Inc.,   122  S.  Michigan,  Chicago,  111. 

60603 
Larson,  R.  M.  (M'73),  Asst.  B.&B.  Supvr.,  B.N.,  Vancouver,  Wash.  98665 
Laton,  L.  (M'72),  Asst.  B.&B.  Master,  C.N.,  Belleville,  Ont.,  Canada 
Larsen,  J.  L.  (M'67),  Asst.  Div.  Engr.,  W.P.,  Sacramento,  Calif.  95814 
Laurick,  M.  J.  (M'52),  Proj.  Engr.,  P.C.,  Columbus,  Ohio  43229 
Lawton,  R.  R.  (M'65),  Engr.  Mat.  &  Test.,  C.&N.W.,  Chicago,  111.  60606 
Layer,  J.  P.  (A'60),  Sr.  Design  Engr.,  Armco  Steel  Coro.  Metal  Products,   1001  Grove 

St.,  Middletown,   Ohio  45042 
Leach,  A.  L.  (M'55,  L'69),  Ret.  Asst.  Engr.  Bldg.,  I.C.,   1940  Hickory  Road,  Home- 
wood,   111.   60430 
Leach,  L.  J.  (M'67),  B.&B.  Supvr.,  U.P.,  Kansas  City,  Kans.  66110 
Ledingham,  J.   B.   (A'75),  Pres.,   Ocean  Coatings  Ltd.,  Box  58354,   Station  "L,"  Van- 
couver,  B.C.,    Canada 
Lee,  R.  W.  (M'61),  Supvr.  B.&B.,  Sou.,  Muscle  Shoals,  Ala.  25660 
Lee,  S.K.P.   (M'76),  Designer,   I.C.G.,  Chicago,   111.   60601 
Lees,  H.  M.,  Jr.  (M'71),  Div.  Engr.,  B.N.,  Alliance,  Nebr.  69301 
Lelevich,  L.  E.  (M'67),  Engr.  Plan.  &  Design,  W.P.,  San  Francisco,  Ca.  94105 
Lemanski,  F.  G.  (M'76),  Asst.  Engr.  Clears.,  N.&W.,  St.  Louis,  Mo.  63101 
Lewis,  D.  J.  (M'73),  Designer,  I.C.G.,  Chicago,  111.  60601 
Liedholm,  W.  (A'77),  Prod.  Mgr.  M/Way,  Western-Cullen  Division,  2700  W.  36th  Pi., 

Chicago,  111.  60632 
Lindsay,  F.  B.,  Jr.  (M'66),  Gen.   Supvr.   B.&B.,   Sou.  Greensboro,  N.C.  27401 
Linn,  G.  A.  (M'40,  L'66),  Ret.  Div.  Engr.,  C.&N.W7.,  222  Chapin  St.,  Chardon,  Nebr. 

69337 
Little,  H.  C.  (M'48,  L'75),  Ret.  Supvr.  Water  Serv.,  I.C.G.,  728  Grove  Ave.,  Harahan, 

La.  60123 
Lloyd,  F.  B.  (M'67),  B.&B.  Supvr.,  C.  of  G.,  Seale,  Ala.  36875 
Lloyd,  H.  R.   (M'66),   B.&B.   Supvr.,   Sou.,   Stockbridge,   Ga.   30281 
Lokatzke,  G.  P.  (M'47),  Ret.  Supvr.  B.&B.,  EJ.&E.,  1420  Meadow  Drive,  Gary,  Ind. 

46408 
Long,  W.  R.  (M'63),  Sr.  Asst.  B.&B.  Supvr.,  S.P.,  Albany,  Ore.  97321 


GROSSHANS-PETERSEN, 

INC. 

CONTRACTORS 

BUILDING  HIGHWAYS  &  RAILROADS 
SINCE  1932 

MARYSVILLE,  KANSAS  66508 
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Longiotti,  P.  (M'74),  Asst.  Str.  Insp.,  B.&L.E.,  Greenville,  Pa.  16125 

Lord,  H.  L.  (M'40,  L'56),  Ret.  B.&B.  Mast.,  C.P.  Rail,  415  Third  St.  So.,  Kenora,  Ont., 

Canada 
Louw,   J.    P.    (A'72),    Librarian,    South   African    Iron    &   Steel   Industrial    Corp.,    Ltd., 

Pretoria,   South  Africa 
Lowery,  C.  E.  (M'76),  Sr.  Buyer  Serv.  Contrs.,  Sou.,  Atlanta,  Ga.  30303 
Lowry,  J.  M.  (M'50,  L'75),  Ret.,  Asst.  Dist.  Engr.,  S.P.,  5242  Jackwood  St.,  Houston, 

Tex.  77035 
Lucas,  H.  F.  (M'52,  L'69),  Ret.  Asst.  Engr.,  C.M.S.P.&P.,  423  Wood  Ave.,  Bensenville, 

111.  60106 
Lund,  C.  R.   (M'71),  Asst.   Supvr.   Bldg.   Mtce.,   C.M.St.P.&P.,   Chicago,   111.   60606 
Lund,  C.  V.  (M'47,  L'71),  Ret.,  Asst.  to  V.P.   &  Ch.  Engr.,  C.M.St.P.&P.,  344  Scott 

Ave.,   Glen   Ellyn,   111.    60137 
Lundgren,  H.  M.   (M'57),  B.&B.   Mast.,  C.N.,  Kamloops,  B.C.,   Canada 
Lurcott,  E.  T.  (M'66),  Engr.  Sys.  Insp.,  P.C.,  Philadelphia,  Pa.  19104 
Lynch,  J.  K.  (A'51),  Sis.  Mgr.,  Vulcan  Materials  Co.,  1  Office  Park  Circle,  Birmingham, 

Ala.  35223 
Lynch,  J.  F.   (M'59),   Mgr.   Plan.   &   Budget,   S.P.,   San   Francisco,   Calif.   94105 
Lynch,  J.  K.  (A'51),  Sales  Mgr.,  Vulcan  Materials  Co.,  P.O.  Box  7497,  Birmingham,  Ala. 

35223 

M 

Mabry,  D.  B.  (A'48,  L'73),  Ret.,  Vice  Pres. -Sales,  Moss-American,  Inc.,  420  Edgewood 

Dr.,  St.   Louis,   Mo.   63105 
Maffett,  D.  V.  (A'66),  Vice  Pres.  R.R.  Sales,  Southern  Wood  Piedmont  Co.,  P.O.  Box 

5447,  Spartanburg,  S.C.  29301 
Mah,  E.  P.  (M'76),  Asst.  Engr.,  A.T.&S.F.,   Los  Angeles,  Calif.  90014 


Railroad 

Construction 
;  and  Maintenance 
Association 

HERZOG  CONTRACTING 
CORP. 

Railroad  Division 

1900  Garfield  Ave. 
St.  Joseph,  Mo.  64503 
(816)  233-9001 

NEW  CONSTRUCTION 

MAINTENANCE 

REMOVAL 

MECHANIZED  TIE   GANGS 

EQUIPMENT   RENTAL 
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Mahon,  J.  W.  (A'75),  Pres.;  John  W.  Mahon  Co.,  15017  Detroit  Ave.,  Cleveland,  Ohio 

44107 
Main,  V.   W.   (M'76),  Asst.   Engr.,  A.T.&S.F.,   Los  Angeles,   Calif.   90014 
Makarowski,  S.  (M'64),  B.&B.  Mast.,  C.N.,  Edmonton  15,  Alb.,  Canada. 
Makrush,  R.  H.  (A'77),  Coating  Spec.,  Porter  Coatings,  RD  4,  Box  307,  McDonald,  Pa. 

15057 
Malick,  D.   (A'74),   Sr.   Engr.,   Parsons   Brinckerhoff-Tudor-Bechtel,    100  Peachtree   St., 

N.W.,   Atlanta,   Ga.   30301 
Manlev,   B.   F.   (M'16,   L'56),   Ret.    Supvr.   B.&B.,   Pac.    Elec,   P.O.    Box    197,    Sunset, 

Beach,  Calif.   90742 
Manley,  E.  F.  (M'66),  Sr.  Engr.  Struct.,  N.&W.,  Roanoke,  Va.  24015 
Mardorf,   E.    C.    (A'72),   Zone    Mgr.,    Lee   Turzillo    Corp.,    306   Busse    Highway,    Park 

Ridge,  111.  60068 
Marek,   8.   A.   (A'77),  Vice   Pres.,   Lee   Turzillo   Contracting   Co.,   3351   Brecksville   Rd., 

Richfield,  Ohio  44286 
Marks,  E.  L.  (M'69),  Ch.  Engr.,  D.&T.S.L.,  Toledo,  Ohio  43611 
Markvaldas,  T.  E.   (M'73),  Str.   Designer,   C.R.I.&P.,   Chicago,   111.   60605 
Marlow,  M.  J.  (M'72),  Supvr.  Engr.  Trks.   &  Prop.,  EJ.&E.,  Joliet,   111.  60434 
Martens,  W.  F.  (M'24,  L'59),  Ret.  Gen.  Fore.  B.&B.,  A.T.&S.F.,  3396  Mayfield  Ave., 

San    Bernardino,    Calif.    92401 
Martin,   J.    W.    (M'53,   L"74),    Ret.    Mast.    Carp.,    S.C.L.,    4656    E.    Glen    Fidge    Circle, 

Winston,  Ga.  30187 
Martyn,  G.  W.   (M'59),  Mgr.   Fac. 
Mascorro,  F.  F.  (M'72),  Asst.  Gen. 

76102 
Mathias,  H.  O.  (M'59),  Mgr.  Contr.,  I.H.B.,  Hammond,  Ind.  46323 
Mathieu,  J.  L.  (M'63),  Constr.  Supvr.,  I.C.G.,  Chicago,  111.  60605 
Matt,  A.  (M'70),  Gen.  Fore.  B.&B.&W.S.,  A.T.&S.F.,  Lajunta,  Colo.  81051 
Mattice,  J.  E.  (M'75),  Asst.  Engr.,  D.&H.;  Oneonta,  N.Y.  13820 


&  Civ.   Engr.,   E.J.&E.,  Joliet,   111.   60434 

Fore.  B.&B.  &  W.S.,  A.T.&S.F.,  Fort  Worth,  Texas 


PROBLEM  SOLVER... 


stallation  crews.  Huck's  tool  operation 
providesfor  automatic  uniform  clamping 
for  each  Huckbolt®  Fastener,  eliminates 
costly  tension  checks  for  each  fastener. 

Lower  installed  costs  of  the  Huck 
Fastening  System  are  the  solution  to 
many  railroad  fastener  problems.  Huck 
combines  STRUCTURAL  INTEGRITY 
AND  FAST  INSTALLATION. 

Call  or  write  for  a  demonstration  in 
your  office  or  yard:  Huck  Manufac- 
turing Company,  8001  Imperial 
Drive,  Waco,  Texas  76710,  tele- 
phone 816/776-2000. 

In  Canada:  326  Humber  College 
Blvd.,  Rexdale  M9W  5P4,  Ontario, 
Canada,  telephone  416/677-2800. 


C50L  FASTENER  has  proven  to  be  a 
problem  solver  for  steel  railroad  bridge 
span  construction.  Adoption  of  the  Huck 
Fastening  System  in  this  application  has 
eliminated  the  need  for  experienced  in- 


HUCK 


HUCK  MANUFACTURING  COMPANY 

2500  Bellevue  Ave.,  rngH .*o*.'..'.., ; 

UWs  ""•-••• 


Detroit,  Mich.  48207 
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Maxwell,  J.  D.  (M'71),  Asst.  B.&B.  Supvr.,  S.P.,  Bakersfield,  Calif.  93302 

McCardle,  T.  W.  (M'76),  Rwy.  Trk.   Insp.,  A.P.S.C,   Montgomery,  Ala.  36130 

McCartan,  P.  F.  (M71),  Ch.  CI.  Str.,  I.C.G.,  Chicago,  111.  60601 

McCoy,  D.  E.  (M'65),  B.&B.  Engr.,  B.N.,  Denver,  Colo.  80202 

McDaniels,  H.,  Jr.  (M'73),  Engr.  Str.,  P.&L.E.,  Pittsburgh,  Pa.  15219 

McFarland,  J.  A.  (A'71),  Chmin.  Bd.,   McFarland-Johnson-Gibbons  Engineers,   Inc.,  44 

Cooper  St.,  Woodbury,  N.J.  08096 
McGill,  J.   A.   (M'70),  B.&B.   Supvr.,   Sou.,   Louisville,   Ky.  40202 
McGrew,  F.  O.  (M'48,  L'66),  Ret.  Ch.  Carp.,  C.M.S.P.&P.,  Delphi,  Ind.  46923 
McGuire,  R.   F.   (A'71),  Area  Mgr.,   Osmose   Co.,   9821   Grandview,   Shawnee  Mission, 

Kan.  66212 
Mcintosh,  I.  (M'74),  Gen.  B.&B.  Supvr.,  L.&N.,  Louisville,  Ky. 

McKanna,  A.  D.  (M'62),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Newton,  Kansas  67114 
McKibben,  D.  H.  (M'51,  L'75),  Ret.  En?r.  Strs..  P.C.,  Penn  Central  Sta.,  Pittsburgh,  Pa., 

15222 
McMaster,  R.  C.  (M'66),  Engr.  Facil.  &  Str.,  B.&L.E.,  Greenville,  Pa.  16125 
Meditz,  A.  B.  (M'73),  Design  Draftsman,  E.J.&E.,  Joliet,  111.   60432 
Meeks,  W.  R.  (M'42,  L'62),  Ret.,  B.&B.  Supvr.,  M.P.,  4000  S.  56th  St.,  Apt.  260-C, 

Lincoln,  Nebr.  68506 
Meisner,  D.  C.  (M'76),  Ch.  Draftsman.  C.&N.W.,  Chicago,   111.   60606 
Meng,  R.  E.  (M'71),  B.&B.  Supvr.,  U.P.,  Spokane,  Wash.  99206 
Merrill,  B.  W.   (M'36,  L'66),  Ret.   Supvr.  B.&B.,  N.&W.,  312  Monroe  St.,   Conneaut, 

Ohio  44030 
Messman,  D.  V.  (M'55,  L'74),  Ret.,  Asst.  to  Ch.   Engr.,  Sou.,  2434  Shallowford  Rd., 

NE,  Atlanta,  Ga.  30345 


618    271-3170 
314    261-0328 


INDUSTRIAL  TRACK  SUPPLY  COMPANY 

NEW  AND  RELAY 

RAILS  •   TIE   PLATES   •   TRACK  ACCESSORIES 

P.   O.    BOX    2377 
2230  CLEVELAND  AVE. 

EAST   ST.    LOUIS,    ILL.    62202 
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Meyers,  B.  R.  (M'30,  L'68),  Ret.  V.P.,  C.&N.W.,  569  Winnetka  Ave.,  Winnetka,  III. 

'  60093 
Mezik,  S.  (M'66),  Gen.  Br.   Insp.,  S.P.,  Roseville,   Ca.   95678 
Miles,  J.  R.  (M'73),  B.&B.  Supvr.,  Sou.,  Selma,  Ala.  36701 
Miller,  D.  E.  (M'67),  B.&B.  Supvr.,  U.P.,  Chevenne,  Wyo.  82001 
Miller,  J.  C.  (M'69),  Engr.-Admin.,  W.P.,  San' Francisco,  Ca.  94105 
Miller,   M.   B.    (M'68),   Enrg.   High    Speed   Ground   Trans.,    ConRail,    Philadelphia,   Pa. 

19104 
Miller,  S.  D.  (M'74),  Gen.  Fore.,  I.C.G.,  Chicago,  111.  60601 
Miller,  V.  K.  (M'73),  Sr.  Proj.  Engr.,  EJ.&E.,  Joliet,  111.  60434 
Mimick,  F.  A.  (M'67),  B.&B.  Supvr.,  U.P.,  Salina,  Kan.  67401 

Mitchell,  F.  S.  (M'77),  Assoc.  Editor,  Railway  Track  &  Structures,  Railway  Age,  Chi- 
cago,  111.  60602 
Monahan,  E.  L.  (M'68),  Sr.  Engr.,  C.R.I.&P.,  Silvis,  111.  61282 
Mooney,  A.  E.  (M'74),  Engr.  Const.,  Clinchfield,  Erwin,  Tenn.  37650 
Moore,  D.  W.  (M'71),  Asst.  B.&B.  Supvr.,  S.P.,  San  Antonio,  Tex.  78219 
Moore,  I.  A.  (M'39,  L'61),  Ret.  Ch.  Engr.,  C.&E.L,  2321  N.  Vermillion  St.,  Danville, 

111.    61832 
Moore,  R.  M.  (M'65),  Br.  Engr.  Insp.,  F.R.R.A.,  Washington,  D.C. 
Morgan,  C.  E.  (M'34,  L'69),  Ret.  B.&B.  Supvr.,  S.P.,  10551  Bretton  St.,  Houston,  Tex. 

77016 
Moris,    R.    F.    (M'55,    L'69),    Ret.    B.&B.    Supvr.,    N.&W.,    1630    Emerson    Ave.,    Fort 

Wayne,  Ind.  46808 
Morris,  T.  R.  (A'75),  International  Construction  Equipment,  301  Warehouse  Dr.,  Mat- 
thews, N.C.  28105 
Mottier,  C.  H.  (M'42,  L'58,  H'71),  Ret.  V.P.,  I.C.,  Chicago,   111.  60605 
Murdock,  G.  L.  (M'72),  Dist.  Engr.,  S.P.,  San  Francisco,  Calif.  94105 
Murphy,  M.  R.  (M'73),  B.&B.,  Supvr.,  U.P.,  Pocatello,  Idaho  83201 
Murray,  D.  J.  (M'54),  Land  &  Tax  Coram.,  B.R.C.C,  Chicago,  111.  60638 
Myersj  E.  T.  (M'57),  Engr.  Ed.,  Modern  RR,  5  So.  Wabash  Ave.,  Chicago,  111.  60602 
Myers,   R.   L.   (M'50,   L'76),   Wat.   Chem.,    I.C.G.,   3225   Marsha   N   Ave.,    Mattoon,   111. 

61938 
Myres,  J  .H.  (M'76),  Br.  Insp.,  T.&P.,  Ft.  Worth,  Tex.  76102 

N 

Nelson,  H.  F.  (M'70),  Dir.-Engrg.  Serv.,  E.J.&E.,  Joliet,  111.  60434 

Nelson,  J.  H.   (M'74),  B.&B.   Supt.,   T.&P.,   Ft.   Worth,   Tex.   76102 

Nelson,  R.  D.  (M'57),  Asst.  Div.  Mgr.-Engr.,  C.&N.W.,  Boone,  la.  50036 

Nichols,  J.  C.  (M'54,  L'67),  Ret.  Br^Engr^,  L.&N.,  4529  Southern  Parkway,  Louisville, 

Ky.  40214 
Nichols,  J.  R.  (M'71),  Gen.  Br.  Insp.,  L.&N.,  Louisville,  Ky.  40201 
Niemeyer,  T.  M.  (M'73),  Staff  Engr.,  C.&N.W.,  Chicago,  111.  60606 
Nitzschke,  R.  D.  (M'74),  B.&B.  Supvr.,  C.&N.W.,  Pekin,  111.  61554 
Norby,  M.  A.  (A'68),  Mgr.  Ry.  Sales,  American  Hoist  &  Derrick  Co.,  750  Riford  Rd., 

Glen  Ellyn,   111.  60137 
Nord,  D.  L.  (M'60),  Staff  Engr.-Str.,  I.C.G.,  Chicago,  111.  60605 
Nordstrom,  F.  P.  (M'75),  B.&B.  Supvr.,  EJ.&E.,  Joiiet,  111.  60434 
Nordstrom,  R.  D.  (M'59),  Engr.  Br.  &  Struc,  W.P.,  San  Francisco,  Calif.  94105 
Norton,  K.  J.   (A'71),  Mgr.   Sales,   Osmose  Wood   Preserving  Co.,  4546  Tompkins  Dr., 

Madison,  Wis.  53716 
Norton,  K.  J.   (A'71),   Mgr.-Sales,   Osmose  Wood   Preserving   Co.,  4915   Monona   Dr., 

Madison,  Wis.  53716 
Noyszewski,  M.  (M'65),  Br.  Engr.,  I.C.G.,  Chicago,  111.  60605 
Nurnberg,  D.  S.  (A'75),  Office  Mgr.,  Clark,  Dietz  &  Assoc.   Engr.,  Inc.,  O'Hare  Plaza 

Bldg.,  5725  E.  River  Rd.,  Chicago,  111.  60631 
Nyland,  K.  O.  (M'69),  B.&B.  Mast.,  C.N.R.,  Thunder  Bay,  Ont.,  Canada 
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haven't 


Veteran  railroaders  know  that  Prepakt  is  an  old  standby 
of  the  industry  when  it  comes  to  structural  maintenance 
and  rehabilitation.  Our  record  speaks  for  itself. 

I  But,  we  also  want  to  make  sure  that  newer  generations  in 
your  industry  are  acquainted  with  Prepakt's  special  skills.  Fifty 
years  experience  has  not  only  sharpened  those  skills  but  also 
resulted  in  some  creative  new  ideas  to  alleviate  long-standing 
right-of-way  problems. 

Call  us — today! 

TUNNEL  GROUTING  •   AUGURED  PILING 
STRUCTURE  REPAIR  AND  REHABILITATION 


INTRUSION-PREPAKT,  INC. 

1705  The  Superior  Building 

Cleveland,  Ohio  44114 

A/C  216-623-0080 
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Oakleaf,  D.  E.  (M'71),  Asst.  Ch.  Engr.  Staff,  C.&N.W.,  Chicago,  111.  60606 
O'Bryant,  C.  M.   (M'62),  Supvr.   Struc,  Texas-Mexican,   Laredo,  Tex.   78040 
O'Connor,  J.  R.  (M'72),  Str.  Engr.,  U.P.,  Omaha,  Neb.  68102 
Oest,   W.    C.    (M'47,   L'61),   Ret.    Prin.    Asst.    Engr.,    F.W.&D.,    4633    Chalmont,    Fort 

Worth,  Tex.  76107 
Oppert,  J.  A.   (A'74),   Prof.   Engr.,   Clark  Dietz   &  Associates-Engineers,   Inc.,  211   N. 

Race  St.,  Urbana,  111.  61801 
Orphan,  A.  J.  (M'60),  Constr.  En°;r.,  S.P.,  Houston,  Tex.  77001 

Ostrom,  W.  D.  (M'54,  L75),  Ret.  Ch.  Carp.,  C.M.S.P.&P.,  Reads  Landing,  Minn.  55968 
Oviatt,  M.  P.  (M'70),  Proc.   Engr.   Struc,  Sou.,  Atlanta,   Ga.  30303 
Owens,  R.  F.  (M'65),  Cost  Engr.,  I.C.G.,  Chicago,  111.  60605 


Packard,  B.  G.  (M'54,  L'70),  Ret.  Off.  Engr.,  C.&N.W.,  Box  41,  Baileys  Harbor,  Wis. 

54202 
Packard,  L.  D.  (M'72),  Supvr.  Str.,  B.&L.E.,  Butler,  Pa.   16001 
Pahl,    W.    H.    (M'50,    L'64),    Ret.    Asst.    Supvr.    Struc,    Perm.,    2211    Walshire    Ave., 

Baltimore,  Md.  21214 
Paine,  D.   (A'75),  Exec.  Vice   Pres.,   Sinco,   Inc.,   P.O.   Box  89,   E.   H.   Hampton,   Conn. 

06424 
Palmer,  J.  F.  (A'71),  J.&P.  Petroleum  Products,  Inc.,  Box  4206,  Dallas,  Texas  75208 
Papciak,  R.  (M'74),  Draftsman,  I.C.G.,  Chicago,  111.  60601 

Parrish,  O.  S.  (M'67),  Gen.  B.&B.&W.S.  Fore.,  A.T.&S.F.,  Wellington,  Kan.  67152 
Patel,  G.  H.  (M'75),  Designer,  C.&N.W.,  Chicago,  111.  60606 
Patterson,  C.  A.  (M'55),  B.&B.  Supvr.,  T.P.&W.,  East  Peoria,  111.  61611 
Patterson,  C.  C.  (M'58,  L'75),  Ret.  B.&B.  Supvr.,  B.N.,  Alliance,  Nebr.  69301 
Patterson,  E.  C.  (M'77),  Mgr.  Strs.,  C.&N.W.,  Boone,  la.  50036 


ONLY  THE  WORLD'S  FINEST  M  of  W 
MACHINES  WEAR  THIS  EMBLEM 


JACKSON  VIBRATORS,  INC. 

□.  F.  Jordan  Division 

International  Tower  Bldg.,  8550  W.  Bryn  Mawr  Ave.,  Chicago,  III.  60631 
Telephone:  312-693-3700  Cable:  JAKTAMP 
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Are  Teddy  Roosevelf  s  supporters 
still  out  there? 


Remember  that  colorful 
time  in  America  when 
presidential  hopefuls 
carried  their  campaigns  to 
the  people  by  rail? 

One  of  the  most  successful 
Whistle-stop  campaigners 
ever  to  come  down  the  track 
was  Teddy  Roosevelt.  The 
old  Bull  Moose  standard 
bearer  rolled  up  27.4 
percent  of  the  popular  vote, 
a  record  for  third  party 
candidates  that  still  stands. 

But  T.  R.  was  taking  some 
of  his  strongest  supporters 
for  granted:  the  ones  under 
the  track.  Even  in  his  day, 


creosote-treated  crossties 
were  coming  into  use. 

Look  at  the  record.  Then  as 
now,  crossties  pressure- 
treated  with  creosote  could 
be  counted  on  to  hold  the 
line  against  organic  decay, 
water  absorption,  insect 
attack,  and  mechanical 


wear  and  tear— for  decades. 

No  wonder  the  people  who 
build  and  maintain 
America's  railroads  keep 
electing  creosote-treated 
crossties,  switch  ties, 
timbers,  and  crossing 
panels  by  overwhelming 
majorities. 

Forty  or  more  years  of  bully 
service.  Now  there's  a 
platform  you  can  run  on. 

Koppers  Company,  Inc. 
Pittsburgh,  PA  15219 


KOPPERS 


FP-882 
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Patterson,  J.  M.  (M'57,  L'75),  Ret.  R.&R.  Supvr.,  P.C.,  32  Hillside  Rd.,  Beacon,  N.Y. 

12508 
Paxton,  W.  R.  (M'72),  Civil  Engr.,  U.S.D.O.T.,  Alexandria,  Va.  22307 
Payne,  G.  C.  (M'59),  Div.  Engr.,  S.L.S.F.,  Chaffee,  Mo.  63740 
Pearson,  A.  H.  (M'52,  L'69),  Ret.  Mast.  Carp.,  B.N.,  2805  Monterey,  St.  Joseph,  Mo. 

64507 
Pearson,  R.  E.  (M'63),  Ch.  Engr.,  C.&I.M.,  Springfield,  111.  62705 
Pearson,  W.  O.  (M'64),  Ch.  Engr.,  I.T.,  St.  Louis,  Mo.  63177 
Peel,  T.  F.  (M76),  Engr.  Environ.  Control,  C.R.I.&P.,  Chicago,  111.  60605 
Perrier,  J.   L.   (M'53,  L'75),  Ret.   Dir.   Spec.   Proj.   Engr.,  C.&N.W.,   531   S.   East  Ave., 

Oak  Park,  111.  60304 
Peterson,  N.  E.   (M'38,  L'64),  Ret.   Ch.   Engr.,   C.&I.M.,  21   Ruth  Court,   Springfield, 

111.  62704 
Petrick,  V.  W.  (M'65),  Supt.  Maint.,  Y.W.,  O.P.&E.,  P.R.,  Cottage  Grove,  Ore.  97424 
Piepmeier,  A.  L.   (A'53),  Vice  Pres.,  Turner  Engineering  Co.,  306  Gay  St.,   Nashville, 

Tenn.    37201 
Pierce,  C.  D.  (M'72),  Engr.  B.&B.,  B.&M.,  N.  Billerica,  Bass.  01862 
Piklapp,  R.  M.  (M'71),  B.&B.  Supvr.,  Stratford,  la.  50249 
Pitzen,  G.  B.  (M'76),  B.&B.  Supvr.,  C.&N.W.,  Chicago,  111.  60606 
Planchon,  I.  (M'61)),  Div.  Engr.,  S.L.-S.F.,  Tulsa,  Olda.  74103 
Porter,  D.  C.  (M'71),  Asst.  Str.  Supt.,  O.N.,  North  Bay,  Ont.,  Canada 
Potter,  R.  H.  (M'66),  Engr.  Struc.,  Me.  Cen.,  Portland,  Me.  04102 
Potts,  G.  W.  (M'73),  B.&B.  Supvr.,  L.&N.,  Knoxville,  Tenn. 
Presthus,  E.  J.  (M'64),  Engr.  Struc,  B.N.,  Missoula,  Mont.  59801 
Price,  R.  W.  (M'75),  Asst.  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Lajunta,  Colo.  81050 
Pritchard,  B.  L.  (M'56,  L'69),  Ret.  Div.   Engr.,  A.T.&S.F.,  2204  S.  Travis,  Amarillo, 
Tex.  79109 


m 
S  e  a  1 1  i  t  e 

HOOK 
BOLT 

Fastens  timbers  and 
ties  to  steel  beams. 
Easy  to  install,  long- 
life.  Fins  prevent 
turning.  Sealtite 
Spring  Lock  holds 
tension  even  when 
timber  changes  due 
to  weather  or  wear. 


Three  more 
workhorse 

products 
from  Lewis 


SEALTITE  DOME  HEAD  DRIVE  SPIKE 

Fastens  timbers  and  plank  decking  on 
grade  crossings,  bridges  and  docks.  Wide, 
smooth  head  seals  opening,  wears  well. 


LEWIS  WASHER  HEAD  TIMBER  DRIVE  SPIKE 

Fastens  highway  crossing  planks,  bridge 
guard  rails  and  general  timber  construc- 
tion. One-piece  head.  Easy  to  install. 


e 


BOLT  AND  NUT  COMPANY 


504  Malcolm  Ave.  S.E.  Minneapolis,  Minn.  55414  Phone  6121378-1371 
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LORAM'S  ALL  AMERICAN 

TRACK  TEAM 


24  STONE  RAIL  GRINDER 


Modern 
Maintenance 
of  Way 
Equipment 

...designed 
to  do  the  job 
better,  easier 
and  at  less  cost 

—with  your 
men 
or  ours  — 

in  record  time! 


4rfw  ^m 


CRIBSKELETONIZER 


TIE  INSERTER 


SHOULDER  BALLAST  CLEANER 


--    in  ►tf^Sittn.Sr..,     «',;» 
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MULTI-PURPOSE  MACHINE 


I     . 


_   1 
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AUTOTRACK  WITH  PLOW  AND  SLED 

THE  WINNING  TEAM  FOR  TRACK  REHABILITATION  PROGRAMS 
LORAM  RAILWAY  MAINTENANCE  EQUIPMENT  FOR: 

•  Shoulder  Ballast  Cleaning  •  Raising  Track  •  Resurfacing  • 
Reballasting  •  Replacing  Ties  •  Undercutting  •  Ballast  Cleaning 

•  Crib  Skeletonizing  •  Rail  Grinding  Single  or  Multiple  track  • 
Mainline  or  Yard  tracks 

CONTRACT,  SALE  or  LEASE 


M  E  MB  EK 

RRI 

asss«T 

jainrt/rr  -A- 


FOR  FULL  DETAILS 
OR  SHOWING  OF 
OPERATING  FILMS, 
WRITE  OR  CALL  TODAY 


MAINTENANCE  OF  WAY,  INC, 

3900  Arrowhead  Drive  •  Hamel,  MN  55340  U.S.A. 
PHONE:  (612)  478-6014  •  TELEX:  29-0391;  Cable,  LORAM 
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Pritchett,  J.  (M'61),  Gen.  B.&B.  Supvr.,  Sou.,  Columbus,  Ga.  31902 

Prude,  G.  F.  (M'51,  L'75),  Ret.  Asst.  B.&B.  Supvr.,  S.P.,  Houston,  Tex.  77001 

Pyles,  B.  J.  (M'67),  B.&B.  Supvr.,  S.P,  Tucson,  Ariz.  85701 


Raessler,  V.  D.  (M'51,  L'71),  Ret.  Supvr.  B.&B.&W.S.,  I.C.,  Memphis,  Ten.  38114 

Rainer,  A.  L.  (M'68),  Asst.  Gen.  Br.  Insp.,  S.C.L.,  Jacksonville,  Fla.  32202 

Rainey,  W.  H.  (M'56,  L'69),  Ret.  B.&B.  Supvr.,  S.P.,  201  W.  Fair  Oaks  Place,  San 

Antonio,   Tex.   78209 
Rains,  J.  E.   (M'71),  Assoc.   Br.   Engr.,   L.&N.,   Louisville,   Ky.  40201 
Ralston,  C.  A.  (M'72),  Gen.  Fore.,  A.T.&S.F.,  Emporia,  Ks.  66801 
Rankin,  W.  H.   (M'61),  Sr.  Str.  Engr.,  S.L.-S.F.,   Springfield,  Mo.   65807 
Rapier,  L.  F.  (M'42,  L'72),  Ret.  Supvr.  B.&B.,  C.H.&O.,  619  E.  Chestnut,  Blooming- 
ton,   111.   61701 
Raueh,  D.  L.  (M'74),  Asst.  Ch.  Engr.,  S.B.,  Bethlehem,  Pa.   18015 
Raver,  H.  E.  (M'52,  L'66),  Ret.  Engr.  Struc— Des.,  L.I.,  64  Lexington  Ave.,  Malveme, 

N.Y.   11565 
Red,  R.  E.  (M'72),  B.&B.  Supvr.,  U.P.,  Hermiston,  Ore.  97838 
Reeder,  D.  (M'67),  B.&B.  Supvr.,  U.P.,  Los  Angeles,  Calif.  90022 
Rees,  F.  L.  (M'66),  Engr.  8rk,  A.T.&S.F.,  Chicago,  111.  60604 
Reger,  J.  H.  (M'65),  Est.  Str.  Dept.,  I.C.G,  Chicago,  111.  60605 
Reilly,  W.  C.  (A'60),  Pres.,  Conlev  Frog  &  Switch  Co.,  387  E.  Bodley  Ave.,  Memphis, 

Term.  38109 
Reis,  J.  R.  (A'71),  Vice  Pres.  Opers.,  Mobley  Co.,   Inc.,   P.O.   Box  542,  Fayette,  Mo. 

65248 
Reinert,  K.  E.  (M'69),  Svs.  Br.  Supvr.,  U.P.,  Council  Bluffs,  la.  51501 
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Pile  installation  Equipment 

We  have  it  ALL  and  we're  ALL  AMERICAN 

World's  most  complete  line  includes 

•  Hydraulic  Vibratory  Drivers/ Extractors 

•  Diesel,  Single  and  Double  Acting  Hammers 

•  Air-Steam,  Single,  Double  Acting  Hammers 

•  Air-Steam  Variable  Stroke  Hammers 

•  Hammer  Leads  &  Hydraulic  Bottom  Braces  GEu  I  ECHNICAL 

•  Vertical  Boring  Units  gj ySTEMS 

•  Hydraulic  Power  Packs  BOX  7B3>  DOVERi  NJ  07B01 


MKT 
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Reinick,  F.  H.  (M'73),  Gen.  W.S.  Fore.,  U.P.,  Cheyenne,  Wyo.  82001 

Releford,  C.  R.  (M'67),  Gen.  Fore.  B.&B.W.S.,  A.T.&S.F.,  Lubbock,  Tex.  79408 

Reynolds,  M.  L.  (M'58,  L'76),  Ret.  B.&B.  Supvr.,  S.P.,   111  Quaker  Hill  Rd.,  Nevada 

City,    Calif.    95959 
Reynolds,  T.  A.  (M'61),  Reg.  Prod.  Engr.,  P.C.,  Chicago,  111.  60606 
Rhode,  R.  B.  (M'69),  Ch.  Engr.,  D.M.&I.R.,  Duluth,  Minn.  55802 
Richards,  L.  T.  (M'74),  Str.  Designer,  I.C.G.,  Chicago,  111.  60601 
Ridgeway,  J.  J.  (M'57),  Dir.  Engr.  Serv.,  B.&L.E.,  Greenville,  Pa.  16125 
Riley,  J.  E.  (M'77),  Asst.  B.&B.  Supvr.,  C.&NW,  West  Chicago,  111.  60185 
Robertson,  J.  G.  (M'74),  Mgr.   Engr.   Design.,  B.&L.E.,  Greenville,  Pa.   16125 
Robertson,  R.E.  (M'75),  B.&B.  Supvr.,  T.&P.,  Longview,  Tex.  75601 
Robinson,  G.  E.  (M'48,  L'62),  Ret.  Asst.  Ch.  Engr.,  N.Y.C.,  5986  Hibiscus  Dr.,  Bran- 

denton,  Fla.   33507 
Robinson,  N.  R.   (M'34,  L'66),  Ret.   B.&B.   Fore,   S.P.,  3791   Kroy  Way,   Sacramento, 

Calif.  95820 
Rohan,  J.  M.  (M'73),  Supvr.,  Water  Serv.,  I.C.G.,  Chicago,  111.  60649 
Rollings,  R.  I.  (M'73),  Asst.  Engr.  B.&B.,  N.&W.,  St.  Louis,  Mo.  63101 
Ross,  C.  E.  (M'70),  Ch.  Engr.,  K.C.  Term.,  Kansas  City,  Mo.  64108 
Rothell,  R.  D.  (M'57,  L'72),  Ret.  Gen.  B.&B.,  Supvr.,  Southern,  Rt.  3,  Box  239,  West- 
minster,  S.C.  29693 
Rougas,  M.  (M'75),  Ch.  Engr.,  B.&L.E.,  Greenville,  Pa.   16125 
Runde,  E.  E.  (M'59),  Constr.  Engr.  Str.,  I.C.G.,  Chicago,  111.  60601 
Rundell,  L.  E.  (M'76),  Supvr.  M/W.  Train.,  A.T.&S.F.,  Albuquerque,  N.M.   87102 
Russell,  C.  M.  (M'73),  B.&B.  Supvr.,  Sou.,  Macon,  Ga.  31201 
Russell,  W.  M.  (M'69),  B.&B.  Supvr.,  I.C.G.,  Normal,  111.  61761 


Safley,  J.  R.  (M'45,  L'68),  Ret.  B.&B.  Supvr.,  S.P.,  3624  San  Benito  St.,  San  Mateo, 
Calif.  94403 


NEW    Industrial 
RAILS  for  SALE 


1,500 

tons 

100# 

ARA-A 

1,500 

tons 

115# 

AREA 

1,500 

tons 

122# 

C.B. 

2,000 

tons 

132# 

AREA 

m  stock  .  .  . 
prompt  delivery 

— with  accessories 


Gel  on  the  right  track  . . .  switch  to  Morrison 


PHONE-WIRE-WRITE 
(716)    631-5420 


5500  MAIN  ST. 
BUFFALO,    N.Y.     14221 
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Saletnik,  P.  (M74),  Staff  Engr.  Bldgs.,  C.&N.W.,  Chicago,  111.  60606 

Salmon,  J.  M.,  Jr.  (M'38,  L'69),  Ret.  Ch.  Engr.,  Clinchfield,  Erwin,  Tex.  37650 

Sams,  A.  L.  (A71),  Vice  Pres.,  DeLeuw,  Cather  &  Co.,   1201  Connecticut  Ave.  N.W., 

Washington,    D.C. 
Sanders,  G.  A.  (M'60),  B.&B.  Supvr.,  S.P.,  Whittier,  Calif.  90604 
Sanders,  J.  G.  (M'76),  Mast.  Carp.,  S.C.L.,  Atlanta,  Ga. 
Sarris,  P.  T.  (M'55),  Ch.  Engr.-D&C,  Sou.,  Atlanta,  Ga.  30303 
Sartore,  D.  V.   (M'61),  Ch.  Engr.  Des.,  B.N.,  St.  Paul,  Minn.  55101 
Sathre,  C.  O.  (M'50,  L71),  Ret,  B.&B.  Supvr.,  C.&N.W.,  281  Harruby  Dr.,  Calimesa, 

Calif.  92320 
Saunders,  T.  D.  (M'30,  L'66),  Ret.  Dir.  Plan.  &  Res.,  Ontario  Northern,  North  Bay, 

Ont.  Canada 
Schifalacqua,  M.  (M70),  Engr.  Strs.,  ConRail,  Philadelphia,  Pa.   19107 
Schlaf,  E.  R.  (M'47,  L76,  H76),  Ret.  Supt.  Fire  Prev.,  I.C.G.,  2136  W.  Hovvland,  Chi- 
cago,  111.   60620 
Schlehuber,  R.  L.  (M75),  Gen.  W.  S.  Fore,  U.P.,  Pocatello,  Ida.  83201 
Schlicher,  G.  K.   (M'67),  B.&B.   Supvr.,  ConRail,   Indianapolis,   Ind.   46227 
Schlueter,  G.  A.   (M77),  Reg.   Sales  Mgr.,  Railway  Track   &  Structures,   Railway  Age, 

Chicago,  111.  60602 
Schmitz,  ;T  F.  (M'60),  B.&B.  Supt.,  M.P.,  N.  Little  Rock,  Ark.  72114 
Schneider,  G.  E.  (M75),  Design.  Engr.,  I.C.G.,  Chicago,  111.  60601 
Schnorr,  R.  P.  (M75),  Design.  Bldg.^Dept,  I.C.G.,  Chicago,  111.  60601 
Schoulties,  A.  P.  (A75),  Serv.  Engr.,  Armco  Steel  Corp.,  Metal  Prod.  Div.,  1001  Grove 

St.,  Middletown,  Ohio  45042 
Shamblin,  H.  A.  (A'65),  Proj.  Engr.  Civil,  Carolina  Power  &  Light  Co.,  3120  Arrow- 
wood  Dr.,  Raliegh,  N.C.  27604 
Scott,  G.  E.  (M'69),  B.&B.  Mast.,  C.N.R.,  Belleville,  Ont.,  Canada 
Scott,  L.  (A74),  Owner,  Bird  Control,  Inc.,  1096  Arcade  Bldg.,  St.  Louis,  Mo.  63101 
Scott,  W.  D.  (M71),  Gen.  Br.  Insp.,  C.&N.W.,  Chicago,  111.  60606 


ONCORM50 

The  basic  lead  silico  chromate  pigment  for  use  in 

metal  protective  undercoats  and  finishes  to  give  you  longer 

lasting  anti-corrosive  action  and  weatherability. 


Representative  paint  specifications  using  Oncor^  M50®  Pigment: 

•  Federal  Specification  TT-P-615d  —  4  types. 

•American  Association  of  State  Highway  Officials  M229-70  —  4  types. 

•  U.S.  Dept.  of  Transportation,  Federal  Highway  Administration 
FP-74  (1 974)  Paragraph  708.03,  Basic  Lead  Silico  Chromate  paints. 


N 


Industrial 
Chemicals 


Industrial  Chemicals  Division, 
N  L  Industries,  Inc.,  Wyckoff  Mills  Road,  Hightstown,  New  Jersey  08520 
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Scroggs,  J.  E.  (A'58),  Pres.,  Railway  Techniques,  Inc.,  3316  Broadway,  Kansas  City, 

Mo.   64111 
Seley,  L.  L.   (M'53,  L74),  Ret.,   B.&B.   Supvr.,   B.N.,  4908  Prospect  Ave.,   Hannibal, 

Mo.    63401 
Seltzer,  J.  W.   (M'58,  L'76),  Sr.  Civil  Engr.,  P.C.,   604  Phaeton  Pi.,   Indianapolis,   Ind. 

46227 
Shamblin,  R.  E.  (M'57,  L'74),  Ret.,  Div.  Engr.-Maint,  N.&W.,  2012  East  River  Ave., 

Bluefield,  W.  Va.  24701 
Shank,  C,  Asst.  B.&B.  Supvr.,  S.P.,  Klamath  Falls,  Ore.  97601 
Shaver,  J.  R.  (M'75),  B.&B.   Supvr.,  N.&W.,   Muncie,   Ind.  47302 
Shaw,  J.  W.  (M'74),  Engr.  TrkJ  D.T.&L,  Flat  Rock,  Mich.  48134 
Sheffield,  J.  J.  (M'72),  Mast.  Carp.,  S.C.L.,  Florence,  S.C.  29501 
Sherman,  V.  T.  (M'69),  B.&B.,  Supvr.,  C.&N.W.,  Chadron,  Nebr.  69337 
Shirk,  O.  H.  (M'67),  Supvr.  B.&B.,  B.N.,  Fargo,  N.D.  58102 
Short,  W.  L.  (M'51,  L'75),  Ret.  Br.  Maint.  Engr.,  M.P.,  526  Ambergate  Dr.,  Webster 

Groves,  Mo.  63119 
Shryer,  L.  S.  (M'75),  Gen.  Fore.  B.&B.W.S.,  A.T.&SF.,  Fresno,  Ca.  93718 
Siemers,  T.  E.  (M'76),  B.&B.   Supvr.,   U.P.,  Green  River,  Wyo.   82935 
Simmens,  D.  H.   (M'68),  B.&B.   Mast.   Carp.,   O.N.,   Englehart,   Ont.,   Canada 
Simonsen,   E.   F.   (M'58,   L73),   B.&B.    Supvr.,   S.I.,   P.O.   Box  483,    Sandpoint,    Idaho 

83864 
Sinclair,    C.   H.    (M'54,   L'76),    Ret.    B.&B.    Supvr.,    C.&N.W.,    1349    Idaho   Ave.    S.E., 

Huron,  S.D.  57350 
Singer,  E.  W.   (M'23,  L'54),  Ret.   Supvr.   B.&B.,   N.&W.,   c/o  St.   Anne   Home,    1900 

Randallia  Dr.,  Fort  Wayne,  Ind.  46807 
Slagle,    G.    P.    (M'48,    L'67),    Ret.    Ch.    Carp.,    C.M.S.P.&P.,    5510    N.    Iroquois    Ave., 

Milwaukee,  Wis.  53217 
Sliepka,  R.  B.  (M'69),  Sr.  Design  Engr.,  E.J.&E.,  Joliet,  111.  60434 
Smedley,  V.  N.  (M'65),  Res.  Engr.,  U.P.,  East  Layton,  Utah  84041 
Smith,  H.  E.  (M'41,  L72),  Ret.  Pres.  &  Gen.  Mgr.,  G.H.&H.,  P.O.  Box  1242,  Crystal 

Beach,  Texas  77650 
Smith,  J.  (M'43,  L70),  Ret.  B.&B.  Supvr.,  S.P.,  1557  Frienza  Ave.,  Sacramento,  Calif. 

95825 
Smith,  J.  H.  (M73),  Sr.  Envr.  Design.,  I.C.G.,  Chicago,  111.  60601 
Smith,  J.  R.,  Jr.  (M76),  Div.  Engr.,  R.F.&P.,  Richmond,  Va.  23230 
Smith,  N.  E.  (M'66),  Asst.  Ch.  Engr.-Struc,  C.M.S.P.&P.,  Chicago,  111.  60606 
Smith,  R.  H.  (M'57),  Ch.  Engr.  M/Wav,  ConRail,  Philadelphia,  Pa.  19104 
Snider,  J.  E.  (M'69),  B.&B.  Supvr.,  B.N.,  Valparaiso,  Nebr.  68065 
Snyder,  R.  E.  (M'61),  Dir.  Maint.  Oper.,  C.&N.W.,  Chicago,  111.  60606 
Solarte,  H.  (M'63),  Asst.  Engr.  Br.,  C.R.I.&P.,  Chicago,  III.  60605 
Sorenson,  N.  N.   (M'67),  B.&B.   Supvr.,  U.P.,  Omaha,   Nebr.   68102 
Spencer,  B.S.  (M'65),  Str.  Supt.,  O.N.,  North  Bay,  Ont.,  Canada 
Spiess,   F.    (M71),   Est.    C.&N.W.,    Geneva,    111.   60134 
Spitulski,   D.    S.    (A74),   Reg.    Mgr.,    Lee   Turzillo    Contracting    Co.,    685   Bennet   Dr., 

Elgin,  111.  60120 
Stade,  A.  F.  (M'62),  B.&B.  Supvr.,  S.P.,  San  Antonio,  Tex.  78205 
Stanczyk,  W.  B.  (M75),  Str.  Designer,  C.M.S.P.&P.,  Chicago,  111.  60606 
Stanley,  J.  F.  (M75),  Supvr.  Br.  Maint.,  C.M.S.P.&P.,  Chicago,  111.  60606 
Starling,  S.  L.  (M'61),  Mast.  Carp.,  S.C.L.,  Waycross,  Ga.  31501 
Stavenjord,   R.   U.   (M'67),   Gen.   B.&B.   Supvr.,   Alaska,   Mt.   View,   Alaska   99504 
Stephens,  B.  M.  (M'46,  L'69),  Ret.  Asst.  Gen.  Mgr.,  S.P.,  3622  Blue  Bonnet,  Houston, 

Tex.  77025 
Stephens,  T.  J.  (M'58),  Asst.  to  Div.  Engr.,  U.P.,  Kansas  City,  Mo.  64132 
Stewart,  T.   R.   Ill   (A76),   Reg.   Mgr.,   WEEDS,   INC.,    136   Three   Degree   Rd.,   Pitts- 
burgh, Pa.   15237 
Stinebaugh,  J.  H.  (M'5l),  Supvr.  W.S.  &  Rdwy.  Mach.,  I.C.G.,  Carbondale,  111.  62901 
Stokely,  W.  S.  (M'65),  Bldg.  Civil  Engr.,  I.C.G.,  Chicago,  111.  60601 
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Repair  at  10% 
of  replacement 


The  structural  cracks  in  this 
bridge  are  being  "welded"  with 
epoxy.  Osmose  epoxy  injec- 
tion restores  structural  integrity 


without  service  interruptions  at 
a  fraction  of  replacement  cost. 


The  proven  OSMOSE  method: 

•  ANALYSIS  •  CLEANING 

•  SEALING  •  CONTROLLED 
PRESSURE  INJECTION 

•  DETAILED  INSPECTION 
REPORTS 


osmose  RAILROAD  DIVISION 


4546  Tompkins   Dr. 
Madison,    Wl    53716 
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Stokes,  W.  F.  (M'71),  Gen.  Trk.  Fore.,  I.C.G.,  So.  Chicago  Heights,  111.  60411 
Stoller,  M.   G.   (A'75),   Owner,   Stoller  R.R.   Equipment   Co.,   P.O.   Box    111,   Paulding, 

Ohio  45879 
Storer,  J.   W.   (A'61),  Vice   Pres.,   Osmose   Wood   Preserving   Co.,   4546  Tompkins   Dr., 

Madison,  Wis.   53716 
Stout,  T.  P.  (A'75),  President,  Atlas  Railroad  Construction  Co.,  Box  944,  Bentleyville, 

Pa.  15314 
Sturm,  W.  C.  (M'62),  Sr.  Proj.  Engr.,  E.J.&E.,  Joliet,  111.  60434 
Sturman,  J.  J.  (M'59),  Des.  &  Const.  Engr.,  P.&L.E.,  Pittsburgh,  Pa.   15219 
Sullivan,  P.  (M'57),  Supt.  Mtce.  Oper.,  W.P.,  Sacramento,  Calif.  95814 
Sumner,  S.  A.  (M'72),  Pub.  Wks.  Engr.,  I.C.G.,  Chicago,  111.  60601 
Swanson,  W.  C.  (M'63),  Supvr.  Strs.,  C.  R.,  Chicago,  111.  60606 
Sweazy,  J.  R.  (M70),  Asst.  B.&B.  Supvr.,  S.P.,  El  Paso,  Tex.  79901 
Swift,  R.  W.  (M'72),  Asst.  B.&B.  Supvr.,  S.P.,  Tucson,  Ariz.  85716 
Svkora,  E.  J.  (M'74),  Supvr.  Trk.,  P.C.,  Lansing,  Mich.  48933 


Tardy,  F.  E.  (M'53,  L'73),  Sr.  Asst.  Div.  Engr.,  S.P.,  5969  E.  Rosewood,  Tucson,  Ariz. 

85711 
Taylor,  G.  R.  (M'66),  Gen.  B.&B.  Supvr.;  S.P.,  Milpitas,  Ca.  95035 
Taylor,  W.  L.  (M'50,  L'67),  Ret.  B.&B.  Supvr.,  Sou.,  P.O.  Box  217,  Phil  Campbell, 

Ala.  35581 
Templeton,    T.    (A'76),    Natl.    Mgr.    R.R.    Prods.,    Templeton,    Kenly    &    Co.,    16th    & 

Gardner  Rd.,  Broadview,  111.  60153 
Termunde,  W.  L.  (M'56),  Engr.  M/W,  B.R.C.C.,  Chicago,  111.  60638 
Terrill,  V.  R.  (M'72),  Ch.  Engr.  B.&B.  &  Constr.,  B.&M.,  No  Billerica,  Mass.  01862 
Tetreault,  L.  J.  (M'36,  L'71),  Ret.  B.&B.,  Fore.,  P.C.,  Central  Village,  Conn.  06332 
Thatcher,  C.  H.,  Jr.  (M'58,  L'76),  Ret.  Div.  Office  Engr.,  C.&N.W.,  1245  E.  Shakopee 

Ave.,  Apt.  211,  Shakopee,  Minn.  55379 
Thelander,  P.   V.   (M'39,  L'59),   Ret.   Asst.   Ch.   Engr.,   C.&N.W.,   809   N.E.   Conway 

Blvd.,  Port  Charlotte,  Fla.  33952 
Thompson,  C.  E.  (M'76),  Asst.  B.&B.  Mast.,  C.P.,  Nelson,  B.C.,  Canada 
Thompson,  W.  K.  (M'73),  Str.  Insp.,  B.&L.E.,  Greenville,  Pa.  16125 
Throckmorton,   W.    M.    (M'57,   L'71),    Ret.    Conslt.    Engr.,    C.R.I.&P.,    P.O.    Box   565, 

Green  Valley,  Ariz.  85614 
Thum,  W.  A.,  Jr.   (A'61),  Supvr.  Trk.,  Amtrak,  Westchester,  Pa.    19380 
Tieman,  L.  G.  (M'71),  Asst.  Div.  Mgr.-Engr.,  C.&N.W.,  Green  Bay,  Wis.  54303 
Tiesling,  A.  J.  (M'69),  Supvr.  B.&B.,  C.&N.W.,  Madison,  Wis.  53701 
Toftoy,  D.  K.  (M'75),  Maint.  Way  Engr.,  EJ.&E.,  Joliet,  111.  60434 
Tourtellotte,  E.  B.  (M'47,  L'61),  Ret.  Asst.  Div.  Engr.,  B.&M.,  61  James  St.,  Green- 
field, Mass.  01301 
Trahan,  J.  P.  (M'74),  Rdm.,  C.N.,  St.  Jean,  Man.,  Canada 

Trulove,  J.  D.  (M'45,  L'71),  Ret.  B.&B.  Supvr.,  S.P.,  Sacramento,  Calif.  95816 
Tucker,  N.  R.    (M'39,   L'59),   Ret.   Asst.   Div.   Engr.,   T.&N.O.,   c/o   Div.    Engr.,    S.P., 

Grand  Central  Station,  Houston,  Tex.  77002 
Turner,  D.  G.  (M'73),  Br.  Insp.,  M.P.,  N.  Little  Rock,  Ark.  72114 
Tustin,  E.  O.  (M'62),  Supvr.  B.&B.,  I.C.G.,  Glenwood,  111.  60425 
Tyckoson,  E.  G.  (M'54,  L'68),  Ret.  Ch.  Carp.,  C.M.S.P.&P.,  2517  N.  Lawndale  Ave., 

Chicago,   111.   60647 
Tyler,  W.  R.  (M'59),  Des.  Engr.,  U.P.,  Salt  Lake  Citv,  Utah  84101 
Tysinger,  G.  L.  (M'71),  Asst.  Engr.  Const.,  Clinchfield,  Erwin,  Tenn.  37650 
Tyson,  R.  L.   (M'66),  Supvr.  B.&B.   Sys.,   R.F.&P.,  Fredericksburg,   Va.   22401 

u 

Uhrich,  R.  H.  (M'67),  Sr.  Des.  Engr.,  U.P.,  Omaha,  Neb.  68179 
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Many  Thanks  From 

GEORGE  M.  COOPER  ROGER  H.  COOPER 
J.  WILLIAM  FOLK        BETTY  LITTLE 

3259   E.  Sunshine,  Suite  L 
Springfield,  Missouri  65804 

(417)  881-5511 

To  our  fine  Customers  in  the  Midwest  for  allowing 
us  to  serve  you. 


Representing  the  best  M/W   Equipment  and  Supply  Manufac- 
turers in  the  World. 

REXNORD,  INC.    (Nordberg  Track  Equipment) 

AM  HOIST,  INC.   (American  Hoist  Locomotive  Cranes) 

CONLEY  FROG  &  SWITCH  CO.  (Track  Turnout  Materia!) 


And 

OZARK  RAILWAY  SUPPLIES,  INC. 

3259  E.  Sunshine,  Suite  L 
Springfield,  Missouri  65804 

(417)    881-5511 

ROGER  H.  COOPER,  PRESIDENT 

New   &   Second    Hand    M/W    Equipment- 
Sales    —    Rental    —    Leasing 


Complete   M/W    Equipment    Renovation    Service 
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VanScovoc,  L.  (M'60),  Architect,  I.C.G.,  Chicago,   111.  60601 

Viehweg,  P.  F.  (M'66),  Sr.  Design  Engr.,  E.J.&E.,  Joliet,  111.  60434 

Vogt,  A.  C.  (M'73),  Rdm.,  U.P.,  North  Platte,  Nebr.  69101 

Von    Behren,    G.    (M'56,    L70),    Ret.    Asst.    Supvr.    Struc,    P.C.,    6015    Burgess    Ave., 

Baltimore,  Md.  21214 
Voorhees,  J.   H.   (A'70),  V.P.-Gen.   Supt.,   The   Penetrvn   System,   38399   Pelton  Road, 

Willoughbv,  Ohio  44094 

w 

Wachter,  C.  E.  (M'57,  L'71),  Ret.  B.&B.  Mast.,  C.N.,  1470  Ayre  Ave.,  Kelowna,  B.C., 

Canada 
Waisanen,  R.  M.   (M'63),  Asst.   Arch.   Engr.,   C.&N.W.,   Chicago,   111.   60606 
Walker,  R.  C.  (M'76),  Gen.   W/S.   Fore.,   U.P.,  Green  River,  Wyo.  82935 
Wall,  R.  (M'48,  L'70),  Ret.  B.&B.  Supvr.,  Sou.,  4004  Merrifield  Dr.,  Selma,  Alas.  36701 
Walsh,  R.  H.  (A'73),  Vice  Pres.-Sales,  Cleveland  Frog  &  Crossing  Co.,  6917  Bessemer, 

Cleveland,  Ohio  44127 
Wammel,  K.  L.  (M'72),  Asst.  Div.  Engr.,  S.P.,  Portland,  Ore.  97209 
Wang,  A.  B.  (M'50,  L'63),  Ret.  Supvr.  B.&B.,  Monon,  303  Murphy  St.,  Lafayette,  Ind. 

47905 
Warfel,  G.  E.  (M'70),  Ch.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Warfield,  H.,  Jr.   (M'52,  L'66),  Ret.   Insp.   M.   of  W.,   Penn.,   RFD  4,  Box  304,  New 

Brunswick,  N.J.  08902 
Warfield,   W.   B.   (M'51,  1/70),   Ret.   Mat.    &  Eqpt.   Engr.,   P.C.,   61   Burkleigh  Road, 

Baltimore,  Md.  21204 
Watson,  E.,  Jr.  (M'76),  Engr.  Str.,  Amtrak,  Philadelphia,  Pa.   19103 


RESTORATION     DIVISION 


THE     PENETRYN    SYSTEM,    INC 


^m 


38399  PELTON  ROAD       WILLOUGHBY,  OHIO  44094 


'WELD!.,  concrete!!! 

INJECTITE-W 

structural  repair  process 

For  information ask  the  EXPERIENCED 

CONCRETE  REPAIR  CONTRACTOR  —  Serving  the 
Restoration  Requirements  of  the  RAILROAD  INDUS- 
TRY for  More  Than  50  Years. 

PENETRYN   ALSO   SPECIALIZES   IN   TUNNEL  AND   BRIDGE 

RESTORATION   AND  GROUT  CONSOLIDATION 
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™DTT  IB    THEPLASSER 
r  I  I  -10    TIE  TAMPER 

Physically  it's  SMALL 


Potentially  it's 


BIG! 


With  a  wheel  base  of  only  8  feet  8  inches  the  PTT-16  can  be  transported 
easily  by  highway  trailer.  But  the  16  tool  split  head  is  capable  of  efficient, 
effective  tamping  anywhere  you  want  it,  whether  it's  for  spotting  or  for  tamping 
ties  behind  tie  and  rail  gangs. 

Ideal  for  contractors  and  for  the  maintenance  of  industry  trackage.  The 
sturdy  construction  and  simple  design  of  the  PTT-16  mean  trouble-free  opera- 
tion and  low-cost  maintenance.  The  proven  vibratory-squeeze  principle  using 
standard  tamping  bars,  assures  quality  work.  It's  powered  by  a  GM353  engine, 
has  a  hydraulic  drive  and  can  travel  at  a  speed  of  30  mph. 


YOU  CAN  DEPEND  ONPLASSER 
PACE-SETTER  MACHINES 


'fuASSc^ 
**r>    FOR     ,r^> 


PLASSER  AMERICAN  CORP. 

2001  Myers  Rd.,  Chesapeake,  Va.  23324 
(804)  543-3526 


PLASSER  CANADA  LTD. 

2705  Marcel  Street 
Montreal,  Quebec,  Canada  382 
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Weaver,  W.  R.  (M'51),  Pres.,  P.&S.,  Brookville,  Fa.  15825 

Webb,  L.  R.  (A74),  Prod.   Mgr.,   Standard  Products  Co.,  2401   S.   Gulley,  Dearborn, 

Mich.  48124 
Weiss,   W.   E.   (A'65),   Asst.   Mgr.,   Pettibone   Corp.,   233   S.   Wacker  Dr.,   Chicago,   111. 

60606 
Weller,  M.  E.  (M'62,  L'75),  Ret.  Sr.  Proj.  Engr.,  E.J.&E.,  6630  W.  Main  Ave.,  She- 
boygan, Wis.  53081 
Weller,'  R.  C.  (M'57),  Area  Engr.,  C.N.R.,  Toronto,  Canada 
Wells,  W.  T.  (M'75),  Sr.  Buver,  Sou.,  Atlanta,  Ga.  30303 
Werner,  R.  J.  (M'71),  Gen.  Fore.  B.&B.,  A.T.&S.F.,  Newton,  Kans.  67114 
Westerman,  C.  J.  (M'62),  B.&B.  Supvr.,  S.P.,  Sacramento,  Ca.  95842 
Weyher,  R.  C.  (A'64),  Pres.  &  Gen.  Mgr.,  Associated  Allied  Industries  Inc.,  5151  N. 

32nd  St.,  Milwaukee,  Wis.  53209 
Wheeler,   R.   F.    (A'74),    Pres.    Gen.    Mgr.,   Andre    Rubber   Co.,    (Canada)    Ltd.,    6-1145 

Bellamv  Rd.,  Scarborough,  Ont.,  Canada 
White,  E.  K.  (M'61),  Asst.  Supvr.  B.&B.,  C.&N.W.,  St.  Paul,  Minn.  55101 
White,  L.  H.  (M'46,  L'66),  Ret.,  B.&B.  Supvr.,  I.C.G.,  303  N.  19th  Ave.,  Hattiesburg, 

Miss.  39401 
White,   S.   (M'42,  L'68),  Ret.   Gen.   B.&B.   Supvr.,   S.P.,    1195  Cornell  Ave.,   Berkeley, 

Calif.  94706 
Whitehouse,  B.  M.  (M'27,  L'56),  Ret.,  Ch.   Fire  Insp.,  C.&N.W.,  3641   Sandhill  Rd., 

Las  Vegas,  Nev.  89121 
Whitlock,  W.  (M'69),  Asst.  Gen.  Fore.,  A.T.&S.F.,  Silsbee,  Tex.  77656 
Whitney,  N.  E.,  jr.  (M'66),  Br.  Oper.  Engr.,  I.C.G.,  Chicago,  111.  60601 
Whitten,  P.  F.  (M'73),  B.&B.  Gen.  Fore.,  U.P,.  Nampa,  Idaho  83651 
Wiebler,  H.  E.  (M'76),  B.&B.,  Supvr.,  T.P.&W..  East  Peoria,  111.  61611 
Wiemer,  H  C.  (M'57),  B.&B.  Engr.,  B.N.,  Seattle,  Wash.  98108 
Wiklund,  W.  W.  (M'55),  Supvr.  B.&B.,  B.N.,  Spokane,  Wash.  99205 
Williams,  C.  B.  (A'54,  L'75),  Ret.  Pres.,  Ever  Tight  Bolt  Assembly  Co.,   1106  Country 

Club  Ct.,   No.    129,   Bellevue,  Neb.   68005 
Williams,  D.  R.  (M'56),  B.&B.  Supvr.,  C.&E.L,  Salem,  111.  62881 
Williams,  J.  M.  (M'63),  B.&B.  Supvr.,  E.J.&E.,  Gary,  Ind.  46401 
Williams,  J.  R.  (M'59),  Engr.  Br.,  C.R.I.&P.,  Chicago,  111.   60605 
Williams,  R.  (M'72),  Asst.  B.&B.  Supvr.,  Sou.,  Smithville,  Ga.  31787 
Williamson,  H.  M.  (M'60,  L'75),  Ret.,  S.P.,  14  Contra  Costa  PL,  Oakland,  Ca.  94618 
Wilson,  H.  M.  (A'53),  V.P.,  F.  K.  Ketler  Company,  327  So.  LaSalle  St.,  Chicago,  111. 

60605 
Wilson,  W.  C.   (A'51),  Pres.,   Southeastern  Railway  Supply,   Inc.,   Dulles   Int'l.  Airport, 

P.O.  Box  17146,  Washington,  D.C.  20041 
Wilson,  W.  T.  (M'65),  B.&B.  Supvr.,  C.R.I.&P.,  Little  Rock,  Ark.  72205 
Wingerson,   C.    (A'54,   L'69),   Ry.    Sis.    Engr.,    Screw   &   Bolt   Div.    of   Modulus   Corp., 

McKinley  St.,  Pittsburgh,  Pa.   15210 
Winke'.hau;,   L,   C.   (M'34,   L'55,   H'63),   Ret.   Asst.   Arch.    Engr.,   C.&N.W.,   454   Court 

Rd.,  Onalska,  Wis.  54650 
Winkler,  D.  S.  (M'76),  Engr.  Insp.,  I.C.G.,  Chicago,  111.  60601 
Wohlschlaeger,  M.  A.  (M'58,  L'72),  Ret.,  Engr.  Gr.  Sep.,  M.P.,  9624  Cherryfield  Dr., 

St.  Louis,  Mo.  63136 
Wold,  O.  R.  (M'57),  B.&B.  Supvr.,  B.N.,  Portland,  Ore.  97204 
Wood,  A.  T.  (M'67),  Br.  Engr.,  C.M.S.P.&P.,  Chicago,  111.  60606 
Wood,  R  E.  (M'54,  L'73),  B.&B.  Supvr.,  B.N.,  1995  Thompson  Rd.,  Woodburn,  Ore. 

97071 
Woolford,  F.  R.  (M'50,  L'66),  Ret.  Ch.  Engr.,  W.P.,  24  Jesepha  Ave.,  San  Francisco, 

Calif.   94132 
Worden,  R.  K.  (M'54),  Gen.   Fore.  B.&B.&W.S.,  A.T.&S.F.,  Fort  Worth,  Tex.  76102 
Wos-ley,  B.  J.  (M'71),  V.P.  &  Ch.  Engr.,  C.M.St.P.&P.,  Chicago,  111.  60606 
Wright,  R.  J.  (M'75),  Engr.  Br.  Design,  C.M.S.P.&P.,  Chicago,   111.   60606 


Advertisement 


185 


Safer,  faster 
way  to   remove 
or   install 
rail   joint   nuts 


Easy-to-hand!e  impact  wrench  is 
powerful,  fast,  simple  to  oper- 
ate. Much  quieter  than  air;  safer 
than  hand  wrench.  Weighs  only 
35    lbs. 


Operate    5 
maintenance   tools 
from    a    single 
power  source 


A  small  rail  gang  can  handle  a  wide  variety  of 
maintenance  jobs  faster  with  these  hydraulically 
powered  tools,  using  a  portable  Oil  Pressor,  truck 
PTO,  or  tractor.  A  single  power  source  cuts  in- 
vestment and  maintenance  cosls,  makes  trans- 
porting easier.  Get  details  from  your  Racine  distrib- 
utor  or   wire   direct. 


Hydraulic 
OIL   PRESSOR 


Hydrau!ic 
SPIKE 
DRIVER 


Hydraulic 
HAND   DRILL 


raclne  RACINE  RAILROAD  PRODUCTS,  INC.  RPI 

^3l,  1524  Frederick  Street       Racine,  Wisconsin  53404 


ANCHOR-FAST 
OIL  PRESSOR 


ANCHOR-TIGHT 
MULTI-BORE 


PLATE-BOY        •         RAIL  SAW         •         RAIL   DRILL 
TRACK  GAUGER  '  •  BALLAST  CRIBBER 
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Yaw,  D.  W.  (M'51,  L'69),  Ret.  Mast.  Carp.,  E.L.,  69  Wade  Ave.,  Buffalo,  N.Y.  14214 
York,  D.  R.  (M'76),  Environ.  Engr.,  C.&N.W.,  Chicago,  111.  60606 


Zapfe,  E.  J.  (M'52,  L'65),  Ret.  Asst.  Ch.   Engr.  &  Supt.  B.&B,  G.B.&W.,  P.O.  Box 

1267,  Green  Bay,  Wis.  54305 
Zeleznikar,  J.  (M'73),  Mgr.  Str.  Engr.,  D.M.&I.R.,  Duluth,  Minn.  55802 


Stavenjord,   R.   U. 
MeCardle,    T.    W. 
Coventry,  K.  J. 
Hellweg,   R.   D. 

Burns,  F.  M. 


Arnold,  L.  K. 
Autre v,  W.  S. 
Beeder,  R.  H.   (Ret.) 
Brechmann,   D.   R.,   Sr. 
Burris,  H.  A. 
Byers,  W.  G. 
Clark,  W.  H. 
Cook,  J.  C,  Jr. 
Corbett,  R.  K. 
Dahlberg,  A.  R. 
Davis,  L.  M. 
Fox,  L.  E. 
Gipson,  C.  G. 
Hamilton,  W.  A. 


Davis,  D.  R. 


MEMBERSHIP  BYROADS 

Alaska 

Alabama  Public  Service  Commission 

Algoma  Central 


Amtrak 

Jackson,  C.  S. 


Ann  Arbor 


Thum,    W.    A.,    Jr. 
Watson,   E.,  Jr. 


Atchison,  Topeka  &  Santa  Fe 


Heinlen,    R.   H.    (Ret.) 
Herren,  G.   H. 
Hyma,  W.  R. 
Her,  F.  C. 
Irby,  C.  E. 
Johnson,  B.  B. 
Johnson,  W.  E. 
King,  B.  J. 
Kwong,   H.   G. 
Langham,  L.  D. 
Mah,  E.   P. 
Main,   V.   W. 
Martens,  W.  F.   (Ret.) 


Mascorro,  F.  F. 
Matt,  A. 
Parrish,  A.  D. 
Price,  R.  W. 
Pritchard,  B.  L.  (Ret. 
Ralston,  C.  A. 
Rees,  F.  L. 
Releford,  C.  R. 
Rundell,    L.    E. 
Shryer,  L.  S. 
Whklock,  W. 
Werner,   R.   J. 
Worden,  R.  K. 


Atlanta  &  St.  Andrews  Bay 
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ANGH( 

The  RAILS  CO.  BRIDGE  TIE  ANCHOR  offers  an 
improved  method  for  securing  open  deck  bridge  ties  to 
supporting  steel  members  and  creates  a  strong  spring 
pressure  holding  the  tie  and  the  supporting  member 
firmly  together.  The  spring  action  compensates 
for  the  shrinkage,  seating  and  stresses. 

The  BRIDGE  TIE  ANCHOR  is  low  in  cost,  easy  to 
install  and  economical  to  maintain. 


Better  get  the  facts,  now! 
Write,  wire  or  phone  for  ful 


literature 


187   Maplewood   Ave..    Maolewood,    NJ    07040' 
Offices:   Chicago,    ll_,  San   Francisco,  CA 
In  CANADA:    lEC-Holden   Ltd. 
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Directory 


Anthony,  O.  D. 


Hillman,  A.  B.   (Ret.) 


Diersen,  L.  M. 
Dobranetski,  E.   B. 
Firetto,  M. 
Foreman,  J.  E.,  Jr. 
Grecco,  E.  F. 


Terrill,  V.  R. 


Aust,  J.  K. 
Beck,  C.  C. 
Bickham,  D.  O. 
Cramer,  F.  H.   (Ret.) 
Davidson,   J.   W. 
Fox,  W.  M. 
Gustafson,  J.  A. 
Humphreys,  R.  W.  (Ret.) 
Kahl,  F.  B.  (Ret.) 


Bangor  &  Aroostook 

Belt  Railway  Co.  of  Chicago 

Murray,    D.    J.  Termunde,  W.  L. 


Bessemer  &  Lake  Erie 

Hunter,   A.    L.   (Ret.) 
Longiotti,   P. 
McMaster,  R.  C. 
Packard,  L.  D. 


Boston  &  Maine 

Tourtellote,   E.   F.   (Ret.) 

Burlington  Northern,  Inc. 

(Inch   C&S— FtW&D) 

Kuklok,  A.  F. 
Larson,  W.  R. 
Lees,   H.   M.,   Jr. 
McCoy,  D.  E. 
Oest,  W.  C.  (Ret.) 
Patterson,  C.   C.   (Ret.) 
Pearson,  A.  H.  (Ret.) 
Presthus,  E.  J. 


Ridgeway,  J.  J. 
Robertson,  J.  G. 
Rougas,  M. 
Thompson,   W.   K. 


Pierce,  C.  D. 


Sartore,  D.  V. 
Seley,  L.  L.  (Ret.) 
Shirk,  O.  H. 
Snider,  J.  E. 
Wiemer,   H.   C. 
Wiklund,  W.  W. 
Wold,  O.  R. 
Wood,  R.  E.  (Ret.) 


RUSSELL,  BURDSALL  &  WARD,  INC. 
Mentor,  Ohio  44060 


Directory 
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Brice,  W.  T.  (Ret.) 
Campbell,  L.  H. 
Cunningham,  N.  A. 
Curry,  M.  V. 
Dennis,  R.  E. 
Fraser,  R.  A. 
Frederick,  G.  R. 


DeRosier,   N.   S. 
Jaatteenmaki,  E.  T. 


Davis,  D.  W. 


Acs,  J.  S. 
Bell,  D.  V.  (Ret.) 
Boehling,  H.  A.,  Jr.  (Ret.) 
Brashares,  R.  E. 
Buckmaster,  W.  A.  (Ret.) 


Canadian  National 
(Incl.  GTW— CV) 

Hames,   G. 
Handicott,  S.  G. 
Holmes,  C.  R. 
Jacobs,  T.  F. 
Langevin,  R.  J. 
Laton,   L. 
Lundgren,   H.   M. 

Canadian  Pacific 

Lord,  H.  T.   (Ret.) 


Canton 


Chessie   System 
(Incl.   B&OCT) 

Curie,  H.  W.  (Ret.-Hon.) 
Diehl,  C.  M. 
Geyer,  C.  J.  (Ret.) 
Harlow,  H.  M.  (Ret.) 
Hubbard,  M.  J.  (Ret.) 


Makarowski,  A. 
Nylund,  K.  O. 
Scott,  G.  E. 
Trahan,  J.  P. 
Wachter,  C.  E.  (Ret.) 
Weller,  R.  C. 


Thompson,   C.   E. 


Hutcheson,  F.  W.  (Ret.) 
Hutcheson,  W.  A.  (Ret.) 
Koehler,  P.  L.  (Ret.) 
Robinson,  C.  L. 


/pecioli/tsin 

PRG/TREjOED 

concRerc 

con/truction 


n^  tm 


/HOCKEY  BRO/.lfK 


P.  O.  Box  767  /Winchester,  Virginia  22601 

Telephone  (703)  662-2541 
In  Metropolitan  Washington  Phone  (202)471-4466 
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Hawley,  I.  H.  (Ret. 
Johnson,    A.    R. 


Chicago  &  Illinois  Midland 

Pearson,  R.  E.  Peterson,  N.  W.  (Ret.) 


Acker,  H.  E. 
Andrews,   D.  J. 
Armstrong,  W.  F. 
Barnes,   J.   A. 
Barsema,   M.   (Ret.) 
Bhardwaj,  P.  L. 
Billings,  J.   D. 
Brookins,  R.  C. 
Christensen,  M.   C. 
Christensen,   R.   J. 
Clark,  A. 

Colvin,  A.  A.  (Ret.) 
Duchac,  T-  C.  (Ret.) 
Eich,   K.  W. 
Enger,  E.  M.  (Ret.) 
Etienne,    F. 
Gueller,  D.  H. 
Hallev,  W.  E. 


Chicago  &  North  Western 

Huffman,  W.  H.  (Ret.) 
Iwinski,  J.  R. 
Kimtli,  D. 
Kuston,  L.  A. 
Ladner,  D.  R. 
Lawton,  R.  R. 
Linn,  G.  A.  (Ret.) 
Meisner,   D.    C. 
Meyers,   B.   R.   (Ret.) 
Nefson,   R.   D. 
Niemeyer,  T.  M. 
Nitzschke,  R.  D. 
Oakleaf,   D.   E. 
Packard,  B.  G.  (Ret.) 
Patel,  G.  H. 
Patterson,   E.   C. 
Perrier,   J.   L.   (Ret.) 
Piklapp,  R.  M. 


Pitzen,   G.    B. 

Rilev,   J.   E. 

Saletnik,  P. 

Sathre,  C.  O.  (Ret.) 

Scott,  W.  D. 

Sherman,  V.  T. 

Sinclair,   C.   H.   (Ret.) 

Snyder,  R.  E. 

Spiess,  F. 

Thatcher,   C.   H.,   Jr.   (Ret.) 

Thelander,  P.  V.  (Ret.) 

Tieman,  L.  G. 

Tiesling,  A.  J. 

Waisanen,  R.  M. 

White,  E.  K. 

Whitehouse,  B.  M.  (Ret.) 

Winkelhaus,  L.  C. 

(Ret.-Hon.) 
York,   D.    R. 


Hillman,  A.  B.  (Ret.) 


Chicago  &  Western  Indiana 


Chicago,   Milwaukee,    St.   Paul   &   Pacific 


Burch,  E.  E.  (Ret.) 
Celander,  H.  W.  (Ret.) 
Christianson,   H.   B.   (Ret.) 
Denz,  O.  C. 
Dohertv,  G.  D. 
Duquaine,  D.  J. 
Flachmever,  J.  A. 
Goebel,   J.   A. 


Hornig,  F.  F.  (Ret.) 
Johnson,  B.  O.  (Ret.) 
Kvenberg,  S.  E.  (Ret.) 
Lucas,   H.   F.   (Ret.) 
Lund,  C.  R. 
Lund,  C.  V.  (Ret.) 
McGrew,  F.  O.  (Ret.) 
Ostrom,   W.    D.    (Ret.) 


Slacrle,  G.  P.  (Ret.) 
Smith,  N.  E. 
Stanczyk,  W.   B. 
Stanley,   J.    F. 
Tvckoson,  E.  G.  (Ret.) 
Wood,  A.  J. 
Worley,  B.  J. 
Wright,  R.  1. 


Budzileni,  T. 

Clark,    T.    H. 
Dirvonis.   R. 
Hague,  C.  H. 
Hogg,  A.  J. 


Chicago,  Rock  Island   &  Pacific 


Mutton,  J.  R. 
Kouba,  K.  S. 
Markvaldas,  T.  E. 
Monahan,  E.  L. 
Peel,  T.   F. 


Solarte,  H. 

Throckmorton,  W.  B.   (Ret.) 
Williams,  J.  R. 
Wilson,   W.   T. 


Cassell,   H.   L. 
Moonev,    A.    E. 


Clinchfield 

Salmon,  J.  M.,  Jr.  (Ret. 
Tvsinger,  G.  L. 
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Pat-on  '694'  epoxy  protects  railroad  piling 
and  trestles  in,  at,  and  under  the  waterline 


Armor-tough  Sikagard  694 

Mold  dough-like  moisture-insensitive 
epoxy  system  around  tidal-zone  piling. 
100%-solids  system  cures  to  dense,  im- 
pervious, Me-in.-thick  seamless  shield. 
Excellent  bond  to  concrete,  wood,  and 
steel.  No  special  application  skills; 
your  maintenance  crew  can  handle  it. 
Fast  and  easy! 


Port  Authority-proven 

PA  NY/NJ  11-year  test  in  highly  cor- 
rosive waters  proves  durability.  1966 
Sikagard  694  installation  is  still  provid- 
ing uninterrupted  protection. 


For  technical  data: 
Sika  Chemical,  Box  297R 
Lyndhurst,  NJ  07071.    , 


.IUII.       a 
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Biblv,  K.  C. 
Blake,  J.  E. 
Da\,  F.  D. 
Frame,  R.  E. 


ConRail 

Gunkle,  W.  J. 
Jess,  G. 
Miller,  M.  B. 
Sehifalaequa,  M. 


Sehlieher,   G.   K. 
Smith,   R.   H. 
Swanson,  \V.   C. 


Conrov,   R.   P. 
Dower,   E.    M. 


Delaware  &  Hudson 
Hoadlev,  D.  E. 


Mattice,   J.   E. 


Johnson,  A.  E. 


Detroit,  Toledo  &  Ironton 

Marks,  E.  L.  Shaw,   J.   W. 


Anderson,  A.   O. 
Burelson,  H.   S. 


Duluth,  Missabe   &  Iron  Range 

Gabelman,  P.  D.  Zeleznikar,  J. 

Rhode,  R.  B. 


Hovt,  A.  C.   (Ret.) 
Johnson,  A.  C.   (Ret.) 
LaBeau,  J.   A. 
Lokotzke,  G.  P.  (Ret.) 
Marlow,  M.  J. 
Marrvn,  G.  W. 


Elgin,  Joliet  &  Eastern 

Meditz,  A.  B. 
Miller,  V.  K. 
Nelson,  H.  F. 
Nordstrom,   F.   P. 
Sliepka,  R.  B. 


Sturm,  W.  C. 
Toftov,  D.  K. 
Viehweg,  P.  F. 
Weller,  M.  E.  (Ret. 
Williams,  J.  M. 


Chamberlain,   P.   C.   (Ret. 


Erie  Lackawanna 


Yaw,  D.  W.  (Ret.) 


Frederick,   E.   R. 


Smith,  H.  E.  (Ret.) 


Florida   East   Coast 


Galveston,  Houston   &  Henderson 


Zapfe,  E.  J.   (Ret.) 


Green  Bay  &  Western 


Anderson,    D.    L. 
Archer,  W.  T. 
Badaukis,  C.  T.,  Jr. 
Bechlv,  D.  S. 
Beringer,   M.  A.   (Ret. 
Briscoe,  P.  P. 
Bruketta,   W.   A. 
Buchko,   D.   E. 
Cantrell,  C.  F.,  Jr. 
Cooper,   S.  A.   (Ret.) 


Illinois  Central  Gulf 

Dolbv,   A.   J. 
Drier,   D.   C. 
Dudich,  A. 
Dugan,  R.  A. 
Erskine,  J.  A. 
Golem,  G.  G.  (Ret.) 
Helm,  J.  M. 
Hudson,   D.   C. 
Johnson,    E.    A.    (Ret.) 
Julius,  H.  R. 


Kroll,  R.  W. 

Krupa,   G.   E. 

Leach,   A.   L.   (Ret.) 

Lee,   S.   K.   P. 

Lewis,   D.   J. 

Little,  H.  C.  (Ret.) 

Mathieu,  J.  L. 

McCartan,  P.  F. 

Miller,  S.  D. 

Mottier,  C.  H.  (Ret.-Hon.) 
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SNYDER  DIESEL  FUELING  SYSTEMS 

OPW  AUTOMATIC  DIESEL  LOCOMOTIVE  FUELING  SYSTEM 

FOF  SAFE,  EFFICIENT  DIESEL  FUELING 


Snyder  OPW  1620-DS  Automatic  Nozzle 
Fueling  on  Snyder  No.  104-S-2V2"  Fuel 
Crane. 


Snyder  OPW  1620-DS-2V2"  Automatic 
Nozzle  Secured  to  Snyder  No.  104-S- 
2V2"    Fuel    Crane. 


Close-up  ot  bnyoer  OHW  1620-DS  Auto- 
matic Nozzle  in  operation,  with  Snyder 
No.  565  Quarter  Turn  Fuel  Quick  Cou- 
pling Adapter,  connected  to  Standard 
Diesel    Fuel    Tank.      Fill    Adaptor. 


Close-Up  of  Snyder  OPW  1620-DS  Auto- 
matic Nozzle  secured,  with  Snyder  No. 
565  Quick  Coupling  Fuel  Adaptor  to 
No.    104-S    Fuel    Crane. 


The  automatic  diesel  fueling  installation  above  increases  safety  and  efficiency  in 
fueling  diesel  locomotives  because  spillage  of  diesel  fuel  is  eliminated,  fire  hazard  mini- 
mized,   and    water   is   not   contaminated   by   fuel   spillage. 

Efficiency  is  doubly  increased  because  unattended  fueling  is  possible  with  automatic 
shut-off  nozzles.  Maintenance  costs  are  reduced  because  the  fueling  crane  pulls  the  nozzle 
and  hcse  up  and  out  of  the  way,  (the  nozzle  is  secured  to  the  fueling  crane  when  not 
in   use.)    which    prevents    it    from    swinging    freely    and    being    battered    about. 

SNYDER  EQUIP.  CO.  stands  ready  at  all  times  to  supply  you  with  the  equipment 
and  systems  that  best  meet  your  needs  and  to  meet  your  exact  engineering  specifications. 
For    further    information    on    the    1620-DS    Nozzle 


Write  or  Coll  SNYDER  EQUIPMENT  COMPANY,  655  W.  Pratt 
St.,   Baltimore,  MD  21201;   Phone,  Area   Code   (301)   332-0022 
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Myers,  R.  L.  (Ret.) 
Nord,  D.  L. 
Noyszewski,  M. 
Owens,  R.  F. 
Papciak,  R. 
Raessler,   V.   D.    (Ret.) 
Rapier,   L.   F.   (Ret.) 
Reger,  J.  H. 
Richards,  L.  T. 


Aylward,  P.  E. 
Hartling,  W.  R. 


Mathias,  H.  O. 

Carver,  H.  H. 
Raver,  H.   E.   (Ret.) 
Fite,    G.    C. 


Illinois  Central  Gulf  (Cont'd) 

Rohan,  J.  M. 

Runde,  E.  E. 

Russell,  W.  M. 

Schlaf,   E.   R.   (Ret.-Hon.) 

Schneider,  G.  E. 

Schnorr,   R.   P. 

Smith,  J.  H. 

Soriano,  J.   R. 

Stokely,  W.  S. 

Illinois  Terminal 

Beirne,  J.   M. 
Genisio,   P.   M. 

Indiana  Harbor  Belt 


Kansas  City  Terminal 
Ross,  C.  E. 


Long  Island 


Los  Angeles  Junction 


Stokes,  W.  F. 
Sumner,  S.  A. 
Tustin,  E.  O. 
Tustin,  W.  S. 
VanScoyoc,  L. 
White,  L.  H.  (Ret.) 
Whitney,  N.  E.,  Jr. 
Winkler,   D.   S. 


Pearson,  W.  O. 


Treated  Wood  Products 

CROSS  TIES  /  SWITCH  TIES  /  LUMBER 
POLES /PILING /TIMBERS /CROSS  ARMS 

Southern  Wood  Piedmont  Co. 

Headquarters:  P.  O.  Box  5447.  Spartanburg.  S.  C.  29301 


Directory 
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Brown,  J.  D.,  Jr. 
Force,   R.   D. 
Mcintosh,  I. 


Born,  J.  O. 
Dixon,  C.  E.  (Ret.) 


Ford,   L.   G. 


Bertel,  D.  J. 
Brakensiek,  W.  E. 
Broglen,  L.  E. 
Bunge,  W.  H.  (Ret.) 
Chambers,  J.  W. 
Collier,  P.  B.  (Ret.) 
Franzen,  E.  T. 
German,  J.  G. 


Louisville    &   Nashville 

Nichols,  J.  C.  (Ret.) 
Nichols,  J.  R. 


Maine   Central 

Jordan,   S.   L. 
Lancaster,   J.   E.,  Jr. 

Missouri-Kansas-Texas 
Gardner,  W.  E. 

Missouri  Pacific 

(inch  T.&P.) 

Hamilton,  H.  J. 
Hartselle,  R. 
Kieckers,  E.  W.  (Ret.) 
Kuhn,  T.  E. 
Meeks,  W.  R.  (Ret.) 
Moore,  I.  A.  (Ret.) 
Myres,  J.   H. 


Potts,  G.  W. 
Rains,  J.  E. 


Potter,  R.  H. 


Horton,  B.  P. 


Nelson,   J.   H. 
Robertson,  R.  E. 
Sehmitz,  J.  F. 
Short,  W.  L.  (Ret.) 
Turner,  D.  G. 
Williams,  D.  R. 
Wohlschlaeger,  M.  A.  (Ret.) 


Wang,  A.  B.  (Ret.) 


Monon 


ELECTRIC  TRACK 
SWITCH  HEATERS 


SPECTRUM   INFRARED,    IMC. 

246    EAST  13i    STREET    CLEVELAND.    O. 
441QB     (216)  451-86B6 
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New  York,  New  Haven  &  Hartford 


Jenkins,  H.  W.  (Ret.) 


Bond,  E. 

Carter,  J.  W.  (Ret.) 
Hedley,  W.  J.  (Ret.; 
Lemanski,  F.  G. 


Norfolk   &   Western 
(Incl.  NYC&StL— Virg. 

Merrill,  B.  W.  (Ret.) 
Manley,  E.  F. 
Moris,'  R.  F. 


Rollings,  R.   I. 
Shamblin,  R.  E.  (Ret.; 
Shaver,  J.   R. 
Singer,  E.  W.  (Ret.) 


Everitt,   S.   J. 
Porter,  D.   C. 


Ontario  Northland 

Saunders,  T.  D.   (Ret.) 
Simmens,   D.  H. 


Spencer,   B.    S. 


Oregon,    Pacific   &   Eastern 


Petrick,  V.  W. 


Anderson,  A.   (Ret.) 
Barr,   A.   S. 

Bowman,  R.  M.  (Ret.) 
Bradfield,  R.  G.  (Ret.) 
Conklin,  R.  J. 
Davis,   H.   E.   (Ret.) 
Gottsabend,  W.  J. 
Greenlee,  J.  G. 
Hendrix,  W.   P.   (Ret.) 


Penn  Central  Transportation 

Hiekok,  B.   M.   (Ret.) 
Johnson,  H.  T.  (Ret.) 
Jorlett,  J.  A.  (Ret.-Hon.) 
Kemmerer,  W.  G.  (Ret.) 
Kendall,  J.  T.  (Ret.) 
Laurick,   M.   J. 
Lurcott,  E.  T. 
MeKibben,  D.  H.  (Ret.) 
Pahl,  W.  H.,   lr.  (Ret.) 


Co. 

Patterson,  J.   M.   (Ret.) 
Reynolds,  T.  A. 
Robinson,  G.  E.   (Ret.) 
Seltzer,  J.  W.  (Ret.) 
Svkora,  E.  J. 
Tetrault,  E.  J.  (Ret.) 
Von   Behren,    G.    (Ret.) 
Warfield,  H.,  Jr.,  (Ret.; 
Warfield,  W.  B.  (Ret.) 


TELEWELD 


INC. 
Rail  Maintenance  Service 

Rail  End  Welding 
Rail  End  Hardening 
CWR  Joint  Normalizing 
Frog  and  Switch  Welding 

Rail  Maintenance  Equipment 

Custom  Manufacturing  and  Fabrication 

Joint  Bar  Shims 

Rail  Anchor  Shims 

Rail  End  and  Frog  and  Switch 

Welding  and  Grinding  Machines 
CWR  Heating  and  Cooling  Equipment 
Rail  Flaw  Testing  Equipment 
Telebrineller  Portable  Hardness  Tester 


TELEWELD  INC. 


416  North  Park  St.,  Streator,  III 
Phone:  (815)  672-4561 


61364 
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Pittsburgh  &  Lake  Erie 
Bhalakia,   M.   P. 


McDaniels,  H.,  Jr. 
Petrick,  V.  W. 

Hobbs,  J.  C. 


Bowman,   H.    R. 
Bryant,  N.  D. 
Eoff,  T.  E. 
Epperson,  E.  D. 
Fetters,  C.  V. 


Bishop,  I.  A. 
Eargle,  J.  M.  (Ret.) 
Hartley,  J.   L. 
Hutcheson,  T.   B. 


Krefting,  A.  S.  (Ret.) 


Stnrman,   J.    J. 
Davids,  G.  A. 


Pittsburgh  &  Shawmut 
Weaver,  W.  R. 


Port  Railroad 


Richmond,    Fredericksburg    &    Potomac 

Hopkins,  H.  H. 


St.   Louis-San   Francisco 

Fort,  O.  E.   (Ret.) 
Franklin,  E.  E. 
Giddens,   I.   C. 
Green,   L.   D. 
Payne,   G.   C. 

Seaboard  Coast  Line 

Hutto,   J.   E.   (Ret.) 
Knight,  W.   E. 
Martin,  J.  W.  (Ret.) 


Soo    Line 


Smith,    J.    R.,    Jr. 
Tyson,  R.  L. 


Planehon,  I. 
Rankin,  W.  H. 
Shay,  G.   R. 
Warfel,  G.  E. 


Sanders,  ].  G. 
Sheffield,  J.  J. 
Starling,  S.  L. 


LOAD  TEST  SHOWS  THAT  THE 

simplex  Track  Jack 

HAS  FAR  GREATER  STRENGTH 
AND  DUCTILITY  THAN  ITS 
CLOSEST  COMPETITOR. 

In  a  laboratory  test  the  Simplex  A-17  track  jack  was 
shown  to  have  an  ultimate  strength  of  136%  of  that 
of  the  competitive  jack  tested.  And  the  Simplex  jack 
housing  exhibited  greater  deformation  prior  to  failure 
indicating  a  higher  degree  of  ductility  than  that  of  the 
competitive  jack.  Although  both  jacks  tested  met  load 
test  requirements  of  the  American  Standard  Safety 
Codes,  the  laboratory  findings  point  to  far  greater  safety 
and  dependability  in  the  Simplex  jack.  Copies  of  the 
complete  report  are  on  file  for  examination. 


Send  lor  catalog. 


TEMPLETON,  KENLY  &  COMPANY 

2525  Gardner  Road  •  Broadview,  III.  60153 
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JRauch,  D.  L. 


Alexander,  J.  F.  Ill 
Beaver,  J.   F.   (Ret.) 
Benson,  G.  W.  (Ret.-Hon.) 
Bookout,  D.  R. 
Bradley,  J.  G. 
Carpenter,  R.  Y. 
Cary,  N.  M. 
DeValle,  J.  W. 
Edwards,  J.  W. 
Fox,  R.  L.  (Ret.) 


South  Buffalo 


Southern 

Hartranft,  J.  B. 
Hicks,  T.  L. 
Kriegel,  H.  G. 
Larkin,   R.    M. 
Lee,  R.  W. 
Lindsay,   F.   B.,  Jr. 
Lloyd/ H.   R. 
Lowery,  C.  E. 
McGill,  J.  A. 
Messman,  D.  V.  (Ret. 


Miles,  J.  R. 
Oviatt,  M.  P. 
Pritchett,  J.  S. 
Rothell,  R.  D.  (Ret.) 
Russell,   C.   M. 
Sarris,  P.  T. 
Tavlor,  W.  L.  (Ret.) 
Wall,  R.  (Ret.) 
Wells,  W.  T. 
Williams,  R. 


Southern  Pacific   Transportation   Co. 

(Incl.  NWP— PE— SD&AE) 


Alley,  F.  T. 
Anderson,  L.  E. 
Baker,  F.  A.  (Ret.) 
Branton,  R.  W. 
Camelle,  E.  J. 
Cummings,  L. 
Eichenlaub,  C.  M.  (Ret.) 
Fuller,  T.  L. 
Hannigan,  T.  J.,  Jr. 
Harman,  W.  C.   (Ret.) 
Hughes,  C.  A. 
Jackson,  T.  E.  (Ret.) 
Jones,  W.  J. 
King,  L.  E. 


Long,  W.  R. 
Lowry,   J.   M.   (Ret.) 
Lynch,  J.  F. 
Manlev,  B.  F.  (Ret.) 
Maxwell,  J.  D. 
Mezik,  S. 

Morgan,  C.  E.  (Ret.) 
Moore,  D.  W. 
Murdock,  G.  L. 
Orphan,  A.  J. 
Prude,  G.  F.  (Ret.) 
Pvles,  B.  J. 
Rainey,  W.  H.  (Ret.) 
Robinson,  N.  R.   (Ret.) 
Safley,  J.  R.  (Ret.) 


Sanders,   G.   A. 

Shank,  G. 

Smith,  J.  (Ret.) 

Stade,  A.  F. 

Stephens,  B.  M.,  Jr.  (Ret) 

Sweazv,  J.  R. 

Swift,  R.  W. 

Tardy,  F.  E.  (Ret.) 

Tavlor,  G.  R. 

Trulove,  J.  D.  (Ret.) 

Tucker,  N.  R.  (Ret.) 

Wammel,  K.  L. 

Westerman,  C.  J. 

White,  S.  (Ret.) 

Williamson,   H.   M.   (Ret.) 


CHICAGO 

DALLAS 

SEATTLE 

DENVER 

NEW  YORK 

SAN  FRANCISCO 

WASHINGTON  D.C. 

KANSAS  CITY 

NEW  ORLEANS 

SAN  MATEO 

HONOLULU 

BOLIVIA 

planning 

architecture 

research 


engineering 

feasibility  analyses 

construction  management 

field  supervision 

training 


URS 

AN  INTERNATIONAL 

PROFESSIONAL  SERVICES  CORPORATION 

POLLUTION  CONTROL 
INDUSTRIAL  FACILITIES 
WATER  RESOURCES 
MARINE  FACILITIES 
TRANSPORTATION 
ENVIRONMENT 
HEALTH  CARE 
ENERGY 

CORPORATE  HEADQUARTERS:  (415)  574-5000 
155  BOVET  ROAD,  SAN  MATEO,  CA  94402 


Advertisement 


9  CORPORATION 

urziUo 


EXPERIENCED  SPECIALISTS  IN 

THE  REPAIRS  OF 

RAILROAD  STRUCTURES 


FOUNDATIONS,  UNDERPINNING  AND  INVESTIGATIONS 

AUGERCAST^*  Piles  -  placed  without  vibration 

•  For  new  foundations  and  underpinning 

•  Retaining  wall  piles.  Low  headroom  piles 

•  Tie-back  anchoring  system  for  excavations 

•  Tension  piles  and  anchors 

PRESSURE  GROUTING 

•  BAGPIPE  ■  *  Groutainer,„  inflatable  forming  system 

•  Soil  stabilization  for  arresting  settlement  of  structures 

•  FIRM-UP  ■  chemical  grouting  for  consolidating  soils 

•  Consolidating  masonry  bridge  abutments  and  piers 


CONCRETE  AND  MASONRY  STRUCTURAL 


PREPLACED  AGGREGATE  CONCRETE  (PAC) 


REPAI RS  •  Cofferdam  seals 

•  Bridges,  dams,  power  plants  and  dry  docks  •  Underwater  repairs,  piers  and  abutments 

•  Scour  repairs  •  High  density  concrete  for  shielding 

•  Tunnel  lining  repairs  •  Concrete  and  masonry  structural  repairs 

•  Repairs  to  precast,  concrete,  wood  and  steel  piles  •  Underwater  concrete 

ONE-SOURCE  MARINE  SERVICES 


•  Inspections  above  and  below  water 

•  Engineering  reports  of  inspections 

•  Staff  of  experienced  divers  to  perform 
corrective  repairs 


•  Submit  budget  or  firm  quotes 

•  Complete  the  work  based  on  findings  or  at  the 
direction  of  Owner's  engineering  department 
or  consultant 

•  Covered  bv  U.  S.  and  Canadian  Paten 


P.  O.  BOX  155 


BRECKSVILLE,  OHIO  44141 


PHONE    216/659-3141 


ATLANTA  •  BALTIMORE  •  CHICAGO  •  DETROIT  •  FT.  LAUDERDALE  •  HOUSTON  •  JACKSONVILLE 
MINNEAPOLIS  •   OMAHA  •  SEATTLE   •  TORONTO 

AFFILIATES:  LEE  TURZILLO  CONTRACTING  CO.      •     AUGERCAST  PILE  &  FOUNDATION  COMPANY 
TURZILLO  CONTRACTING  LTD. 
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Simonson,  E.  F.  (Ret.) 


O'Bryant,  C.  M. 


Patterson,   C.  A. 


Ball,  B.  L. 
Beebe,  W.  E. 
Benson,  D.  D. 
Brown,   R.   M. 
Durrant,  H.  B. 
Edwards,  G. 
Fairchild,  E.  H. 
Goodsell,    D.    G. 
Gould,  D.  C. 
Grant,  G.  H. 
Haines,  W.  W. 


Directory 
Spokane  International 

Texas   Mexican 
Toledo,  Peoria   &  Western 

Union    Pacific 

Hogel,  E.   C.   (Ret.) 
Hoppell,  V.  E. 
Jones,  L.  L. 
Langan,  A.  E. 
Leach,  L.  J. 
Meng,  R.  E. 
Miller,  D.  E. 
Mimick,  F.  A. 
Murphy,  M.  R. 
O'Connor,   J.   R. 
Red,  R.   E. 


Wiebler,  H.  E. 


Reeder,   D.   T. 
Reinert,  K.  E. 
Reinick,   F.  H. 
Sehlehuber,  R.  L. 
Smedley,   V.   N. 
Sorensen,  N.  N. 
Stephens,  T.  J. 
Tyler,  W.   R.,  Jr. 
Uhrich,  R.  H. 
Vogt,  A.  C. 
Walker,   R.   C. 
Whitten,  P.  F. 


Diehl,  C.  M. 


Western  Maryland 

Gunderson,   R.   R.   (Ret.-Hon.) 


<* 


Bridge  Pro6 


LET  WISCONSIN  BRIDGE  &  IRON 
HELP  SOLVE  THEM! 


r$\0 


For  over  100  years  we've  been  building,  repairing  and 
maintaining  railway  bridges  and  structures.  And  it's 
still  part  of  our  business  today.  So,  if  you  need  help, 
and  want  results,  call  or  write  for  more  details. 


Wisconsin 
Bridge  and 
Iron  Co. 


'Total  Responsibility' 
Company 


5023  North  35th  Street    •    Milwaukee.  Wisconsin  53209    •    Phone:(414)466-2100 


Advertisement 


201 


your 
foot 
down 


V 


unnecessary 
complications 
and  maintenance 

the  Vapor  Foot  Pedal 
Toilet  is  built  to  take  it 


:^*"'JS-''  I,:/      ^"%'.-:'^ 


The  Foot  Pedal  Toilet  is  the  "manual"  toilet  you  don't  have  to  handle 
with  kid  gloves.  ,  V  :y-         •,.€■ 

The  Foot  Pedal  Toilet  is  rugged  so  it  stands  up  to  locomotive,  bus 
and  transit  car  use. 

The  Foot  Pedal  Toilet  gives  you  performance 
and  a  strong  even  flush  without  the  complications 
of  air  or  electrical  connections.  .  J- 

And  the  Foot  Pedal  Toilet  is  backed  by  Vapor's 
where  and  when  you  need  them 
technical  services  group.       >  :  :v     '   ;  s      -      :  *f 
To  put  your  foot  down  on  unecessary  ;'-■>■ 

maintenance  costs  and  costly  complications 
contact  Vapor  Corporation— for  more  information. 

DISCOVERING  BETTER  WAYS  TO  MEET  TOMORROWS  TRANSPORTATION' NEEDS 

sJeDesigned  and  manufactured  by  Monogram  Industries,  Inc.       -  "'.'.* 


VAPOR 

CORPORATION 


TRANSPORTATION  SYSTEMS  DIVISION 
6420  WEST  HOWARD  STREET  •  CHICAGO, 
IN  CANADA— VAPOR  CANADA  LIMITED 


L 60648 
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Western  Pacific 


Carlson,  A.  W. 
Dunn,  J.   M. 
Elliott,  C.  E.   (Ret.) 
Foreseth,  C.  E.   (Ret.) 
Groves,   G.   R. 


Howard,  J.  G. 
Jessen,  J.  M. 
Larsen,  J.  L. 
Lelevich,  L.  E. 
Miller,  J.   C. 


Nordstrom,  R.  D. 
Sullivan,  P. 
Switzer,  G.   (Ret.) 
Woolford,  F.  R.  (Ret.) 


Duncan,  F. 


Petrick,  V.  W. 


Winston  Salem  Southbound 


Yreka  Western 


Miscellaneous  Members 

Burrows,  F.  G.  A.,  California  State  University 

Beetle,   G.   R.,   George   Beetle,   Cons.   Engr. 

Clary,  A.  G,  Academy  of  Sciences,  Transportation  Research  Bd. 

Dick,  M.  H.  (Hon.),  Railway  Track  &  Structures 

Dove,  R.   E.   (Ret.-Life-Hon.),  Railway  Track  &  Structures 

Evans,  T.  E.,  Federal  Railroad  Administration 

Hodgkins,  E.  W.,  American  Railway  Engineering  Association,  Association  of  American 

Railroads 
Howard,  N.  D.  (Ret.-Hon.),  American  Railway  Engineering  Association,  Association  of 

American  Railroads 
Mitchell,  F.  S.,  Railway  Track  &  Structures 
Moore,   R.   M.,  Federal  Railroad  Administration 
Myers,   E.  T.,   Modern  Railroads 
Paxton,  W.  R.,  U.S.  Department  of  Transportation 
Schlueter,  G.  A.,  Railway  Track  &  Structures 


Professional  Services  Directory 
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ACRES     AMERICAN      INCORPORATED 

CONSULTING    ENGINEERS    AND    PLANNERS 
HEAVY  CIVIL  AND  STRUCTURAL 

INDUSTRIAL    PLANTS  —  DAMS  —  FOUNDATIONS 

AIRPORTS  —  BRIDGES  AND   GEOTECHNICAL   PROJECTS 

FEASIBILITY    STUDIES  —  DESIGN  —  CONSTRUCTION    MANAGEMENT 

Buffalo,    NY    (716)     853-7525  Raleigh,    NC    (919)    781-3150 

Washington,    DC    (202)    298-8446  Pittsburgh,    PA    (412)    765-3700 


r- 


txltQ  8c  (Associates 


CONSULTING     ENGINEERS 

TRANSPORTATION  SYSTEUS 

ENVIRONMENTAL   SYSTEUS 

CIVIL  ■  STRUCTURAL 

580  NORTHERN  AVENUE,  HACERSTOWN.  MARYLAND  21740 
WASHINGTON,  D.C. 


MICHAEL  BAKER,  JR.,  INC. 

ENGINEERS  AND  SURVEYORS 

TOTAL 

ENGINEERING  SERVICES 

BEAVER,  PENNSYLVANIA  -  JACKSON,  MISSISSIPPI 
(Other  Offices  in  U.  S.  and  Overseas) 


ALFRED   BENESCH   &  COMPANY 

Consulting  Engineers 

Bridges  —  Buildings  —  Highways  —  Special    Structures 
Design  —  Investigation  —  Reports  —  Environmental    Studies 

233   N.    Michigan   Ave.  Chicago,    III.   60601 


R.W.B00KER 

&ASS0CIATES.INC. 


engineers 


architects 


planners 


1 139  olive  street 

st.  louis,  missouri  63101 

iexington,  kentucky 

Washington,    d.c. 
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Professional  Services  Directory 


BOYNTON    ENGINEERS 

B  DIVISION  OF  LESTER  B.  KNIGHT  &  ASSOCIATES,  INC. 

CONSULTING  ENGINEERS  AND  DESIGNERS 
MECHANICAL     /     STRUCTURAL     /      ELECTRICAL 
Bridges  — Structures  —  Highways—  Industrial 

549  W.  Randolph  St.,  Chicago,  III.  60606  312/236-8442 


US 


CONSULTING  ENGINEERS 

PLANNERS 

ARCHITECTS 


SALINA,  KANSAS 


Pollution  Control  —  Industrial  Waste  Treat- 
ment —  Storm  Water  Treatment  —  Aerial 
Photogrammetry  —  Bridges  —  Structures'  — 
Foundations  —  Solid  Waste  Disposal 

KANSAS  CITY,  MISSOURI 


CLARK,  DIETZ  &  ASSOCIATES -ENGINEERS,  INC. 

ENVIRONMENTAL*  STRUCTURAL 
INDUSTRIAL  •  TRANSPORTATION 

211   NORTH   RACE  ST.,  URBANA,  IL      B1BD1 

OFFICES   IN    MISSISSIPPI.    MISSOURI.  TENNESSEE.    FLORIDA.  ILLINOIS 


CLOUGH   ASSOCIATES 

CONSULTING    ENGINEERS 
&   PLANNERS 

Computer      Park 

Albany,     New  York  12205 

Phone  518-458-7795 


Bridges  end  Bridge  Rehabilitation  o  Rapid  Transit  • 
Highways  and  Traffic  Analysis  •  Parking  Facilities  » 
Structural  Design  and  Analysis  •  Environmental  Impact 
Assessment    •   Construction  Management   and  Supervision  e 


Coral    Gables,   Florida 


Puerto  Rico 


The  De  Leuw,  Gather  Organization 


ENGINEERS  AND  PLANNERS 


165  W.  WACKER  DRIVE  .  CHICAGO  60601 


SUBWAYS  •  RAILROAOS  •  PUBLIC  TRANSIT  •  TRAFFIC  •  PARKING  •  HIGHWAYS  •  BRIDGES 

PORT  DEVELOPMENT  .  AIRPORTS  •  COMMUNITY  PLANNING  •  URBAN  RENEWAL 

MUNICIPAL  WORKS  •  INDUSTRIAL  BUILDINGS  •  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING 


ATLANTA   •  BOSTON    •  BUFFALO  •  LOS  ANGELES    •    NEWARK  •  NEW  YORK  •  OKLAHOMA  CITY 
PHILADELPHIA  •  SAN  FRANCISCO  •  SEATTLE  •  WASHINGTON,  DC.  •  BANGKOK  •  SYDNEY 
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COWIN  &  COMPANY 

INC. 

Mining    Engineers  and   Contractors 

Phone   205-780-7700 

1    South   West    1 8th   Street 

BIRMINGHAM,  ALABAMA  35211 

TUNNELS- 
CONSTRUCTION,  REPAIR,  ENLARGEMENT, 
CONSULTING 


DAY 


ZIMMERMANN,    INC. 


Railroad  Valuations       Operations  Planning 

Railroad  Electrification 
Design  and  Construction 

Corporate  Headquarters 
1818  Market  Street     Philadelphia,  Pa.  19103 


L.  T.  DELYANNIS  &  ASSOCIATES 

CONSULTING  ENGINEERS 

Bridges  ®  Highways  ®  Buildings 
Waterfront  Facilities  •  Foundations 
Parking  Garages  ®  Studies  ®  Reports 
Support  of  Excavation      ®      Design 


4620  Lee  Hwy.,  Arlington,  Va. 

22207  (703)  524-5582 
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OPERATING  MACHINERY 
FOR  MOVABLE  BRIDGES. 
BRIDGE  INSPECTORS' 
TRAINING   COURSES. 


Established  1903 

E4RLE 

A  Service -Oriented  Company 

THE  EAPLE  OEAR  AND  MACHINE  COMPANY 

4707  Stenton  Ave..  Phil*..  Pa.  19144 


ENGINEERING 

BRIDGE   INSPECTIONS 

BRIDGE  REPAIRS 

.MACHINERY 


Gannett  Fleming 

Corddry  and  Carpenter  ,  Inc. 

Consulting  Engineers 

P.O.  Box  1963  Harrisburg,  Pa.     17105 

Regional  Offices  in  16  Other  Cities 


Bridges  •  Railroads 

Tunnels 

Inspection 

Mass  Transit 

Supervision/Design 

Environmental  Studies 


Railroads  •  Rapid  Transit  •  Electric  Traction  Power 

Signals  and  Train  Control  •  Communications 

Operations  Analysis  and  Simulation  •  Power  Generation  •  Urban  Planning 

Substations  and  Transmission  Lines 

Gibbs  fi  Hill,  Inc. 

ENGINEERS,  DESIGNERS,  CONSTRUCTORS 

393  Seventh  Avenue.  New  York,  NY  10001 

A  Subsidiary  of  Dravo  Corporation 


bodkind 
ODea,Inc 


ENGINEERS 
PLANNERS 


RAIL    TRANSPORTATION 

PLANNING  -  DESIGN  -  INSPECTION 

BRIDGES  •  TUNNELS  •  STRUCTURES 

TRACKAGE  •  ENVIRONMENTAL«STATIONS 


HAMDEN  CT.  -  CLIFTON  N.J.  -  NEW  YORK  N.Y. 
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INTERNATIONAL 

ANNERS      •      ENGINEERS 


\? 


CONSULTANTS  TO 

THE  RAILROAD  INDUSTRY 

504  BEAVER  STREET  •  SEWICKLEY.  PENNSYLVANIA  15143    •    TELEPHONE:  (412)  761-2770 
NEW  YORK  BOSTON  MORGANTOWN,  W.  VA.        ~~"  MANILA 


HARDESTY     &     HANOVER 

Consulting    Engineers 

BRIDGES — FIXED   AND  MOVABLE 

HIGHWAYS  AND   RAILWAYS    •    SPECIAL  STRUCTURES 

Design,  Resident  Inspection,  Valuation 

I0I    Park   Avenue,    New   York,    N.Y.,   10017 

Jersey   City,    N.J. 


Frederic  R.  Harris,  Inc. 

Consulting  Engineers 

300  E.  42nd  Street,  New  York,  N.Y.  10017  (21 2  J  986-2700 


a  a  f»  Ft    c      Atlanta/Baltimore/Boston/Ft.  Lauderdale/Lake  Success/ 
HARRIS     Jacksonville/Los  Angeles/Woodbridge 


HAZELET  &   ERDAl 

Consulting  Engineers 

Fixed  &  Movable  Bridges  —  Design         Investigations 

Reports 

150   S.    Wacker   Drive,    Chicago,    III.   60606 

Louisville              Cincinnati              Washington 

HENNINGSON  DURHAM  &  RICHARDSON 


ENGINEERING-PLANNING-SYSTEMS'ECOSCIENCES 

Since  1917 


Complete  Services  lnJ  Planning  of  Railway  ; 
and  Mass  Transit  Systems  and  Facilities 


6404  INDIAN  HILLS  DRIVE 
Omaha.  Nebraska  68114  [402]  399-1000 
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Planning  and  Design  Services 

:HNTB 

Bridges                                     Rail  Transit 

Terminals                                 Structures 

Parking                                   Soils  and  Foundations 

Tunnels                                    Environmental  Impact  Statements 

Utilities 

TAMMENSBERGENDOFF 

Offices   in    28   Cities                                                           816  474-4900 

-.,-'■■    *'**/V  '.-'','■■'■    ■'■  -   '  '■■ '  ■' 

1805       Grand       Avenue,       Kansas      City,       Missouri            64108 

"HYDRO   CONDUIT  CORPORATION" 

PRESTRESSED  CONCRETE  DIVISION 

P.O.  Box   1609 

Albuquerque,   N.M.   87103 

SUPPLIER  OF   PRESTRESSED  CONCRETE 

BRIDGE  SLABS,  GIRDERS  &   PILING 
TO  AMERICAN  RAILROADS  SINCE   1958 


ENVIRONMENTAL  INDUSTRIAL  SOLID  WASTE 

FISH  HATCHERIES  MUNICIPAL 

JOHNSON  &  ANDERSON,  Inc. 

CONSULTING  ENGINEERS 

2300    DIXIE    HIGHWAY  PONTIAC,    MICHIGAN    48056 

(313)    334-9901 


RAILROAD  BRIDGE  CONTRACTORS 

EXTRAORDINARY  MAINTENANCE  ON   FIXED  OR 
MOVABLE   SPANS 

Repair   or   Replacement   of   Bearings   and   Operating   Machinery 

Reboring    Pin    Holes   and    Pin   Replacement 

Eyebar  Tension   Adjustment 

327  So.  LaSalle  St.  Chicago,   111.  60604 
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(401)  861-2900 


ASS 

Architects  /  Engineers  /  Planners 


s 


Providence,  R.I. 
Waltham,  Mass. 
Wethersfield,  Ct. 
Nashua,  N.H. 


Mass    Transportation    -    Railroads    -    Highways 
Bridges  -   Structures   -   Rehabilitation   Work 
Electrification   -    Reports   -    Planning   -   Design 
Architectural    -   Hydraulics   -   HVAC 


m 


R3 


CT 


L.   ROBERT   KIMBALL 

CONSULTING  ENGINEERS 
ARCHITECTS  PLANNERS 

Main  Office 
615  W.  Highland  Avenue  •  Ebensburg,  Pa.    15931 


Pittsburgh,  Pa. 
Lexington,  Ky. 


Huntington,  W.Va. 
St  Joseph,  Mo. 


Denver,  Co. 
Kansas  City,  Mo. 


M. 

LUMMUS, 

INCORPO RATED 

RAILROAD  CONSTRUCTION 

-    - 

-     RAILROAD  MATERIALS 

600  South 
Richmond, 

4th  Street 
CA  94804 

1324  W. 

Gardena, 

166th  Street      P.  O.  Box  14941 
CA  90247          Phoenix,  AZ  85063 

213/235-5422 

213/323-7717 

602/272-5515 

MODJESKI    AND    MASTERS 

Consulting   Engineers 
Bridges,  Structures  and  Foundations 
Mass  Transportation  &  Port  Facilities 

Design 
Supervision  of  Construction 
Inspection  of  Physical  Condition 

P.O.     Box    2345,     Harrisburg,     Pa.     17105 

1055   St.    Charles   Ave.,    New   Orleans,    La.   70130 

3612    Lincoln    Highway,    Olympia    Fields,    III.    60461 
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THE  ELLINGTON  MILLER  COMPANY 

General  Contractors 

Railroad  and  Industrial  Buildings 

59   E.   Van    Buren   Street  Phone    (312)   427-9430  Chicago,    Illinois    60605 


JOHN  H.  MOON  &  SONS 

BRIDGE  CONTRACTORS 
& 

MADISON  MATERIALS  COMPANY 

PRESTRESS  MANUFACTURERS 

P.  O.  Box  156 
Ridgeland,   Mississippi 

Tel.  (601)  856-8871 


RAILWAY  TECHNIQUES,  INC. 


JOHN   E.  SCROGGS,   President 
Consultants  Suppliers 


3316   Broadway 


Kansas   City,   Mo.    64111 


RILEY,  PARK,  HAYDEN  &  ASSOCIATES,  INC. 

Consulting  Engineers 

Highways,    Railroads,    Industrial    Parks, 

Property   Mapping,    Photogrammetry 

Structural,    Field   Survey   Services 


(404)  577-5600 


Atlanta,   Georgia   30303 


136  Marietta  Street  N.W. 


STEINMAN,  BOYNTON, 
GRONQUIST  &  BIRDSALL 

ENGINEERS 


150   BROADWAY,   NEW  YORK,   N.Y.   10038 


PLANNING  &  DESIGN 

Bridges      -      Inspection 

Rehabilitation 

Transportation 

Suspension    Systems 

Special    Structures 

Material  Handling 
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SVERDRUP  &  PARCEL  AND  ASSOCIATES,  INC. 

800  North  Twelfth  Boulevard      St.  Louis,  Missouri 

RAILROAD  AND  HIGHWAY  BRIDGES     •     MASS  TRANSIT 
TUNNELS  •  RAILWAY  RELOCATION  •  YARD  FACILITIES 

ENVIRONMENTAL  STUDIES  &  ENGINEERING 
DESIGN  •  PLANNING    •  CONSTRUCTION  MANAGEMENT 

1    SVERDRUP&. 
PARCEL 

ENGINEERING    COMPANY 


CONSULTING 

ENGINEERS 

AND 

PLANNERS 


I 


TRANSPORTATION     •    STRUCTURES 
•  WATER  RESOURCES 

SAN  FRANCISCO 
SEATTLE  •  BOISE  •  HONOLULU  •  SAN  DIEGO 


TURNER  ENGINEERING  COMPANY,  INC 

S&P  BUILDING     •     306  GAY  STREET 
NASHVILLE,  TENNESSEE  37201 


VIERLING  STEEL  WORKS 

313  WEST  23RD  STREET 
CHICAGO,    ILLINOIS   60616 

SPECIALIST  IN  BRIDGES  AND  BRIDGE  REPAIRS 


WEIDLINGER     ASSOCIATES 

CONSULTING       ENGINEERS 
BRIDGES  STRUCTURES 

DESIGN    ■*-  EVALUATION  -*-  REHABILITATION 

110   EAST  59th    STREET  NEW    YORK,   N.Y.    10022 

CAMBRIDGE,  MA.    •   MENLO    PARK,  CA.    •     PARIS    •     TEHRAN 


BIBLIOGRAPHY  OF  CONTENTS 

of  Proceedings  of 

the 
American   Railway 

BRIDGE  &  BUILDING 

Association 
1967-1975 


VOLUME  72   (1967) 

Committee  Reports : 

Weathering  Steel  (J.  R.  Iwinski,  Chm) 

Contracting  B&B  Work  (E.  E.  Runde,  Chm) 

History  of  Simple  Span  Concrete  Structures  Carrying  Railroad  Tracks  (J.  J.  Ridgeway, 

Chm) 
Butyl  Rubber  as  a  Waterproofing  Membrane  (J.  I.  Reeves,  Chm) 
Small  Portable  Tools  for  B&B  Work  (G.  R.  Vanderpool,  Chm) 
Renewal  of  Bridge  and  Trestle  Ties  Under  Welded  Rail  (R.  E.  Frame,  Chm) 
Heavy  Construction  Tools  (J.  W.  Chambers) 


VOLUME  73   (1968) 

Committee  Reports: 

Latest  Developments  of  "In-Place"  Treatment  of  Timber  Bridges  (J.  R.  Williams,  Chm) 
Ways  and  Means  of  Repairing  or  Replacing  Expansion  Rollers  Under  Bridges 

(W.  H.  Prober,  Chm) 
Procedures  for  Replacing  Timber  Trestles  With  Steel  and  Concrete  Structures 

(R.  K.  Corbett,  Chm) 
Centralized  B&B  Assignments  Vs.  Floating  Gangs  (G.  W.  Brenton,  Chm) 
Tools  and  Equipment  For  B&B  Work  (J.  W.  Chambers,  Chm) 

Heavy  Construction  Tools  for  B&B  Work  (F.  T.  Odgers,  Subcommittee  Chm) 

Portable  Power  Tools  for  B&B  Work  (G.  R.  Vanderpool,  Subcommittee  Chm) 


VOLUME  74   (1969) 

Committee  Reports: 

Concrete  Trestles  Ties — Their  Manufacture  and  Installation  (A.  C.  Jones,  Chm) 
Prefabricated  Panels  for  Bridge  Renewals — Practicality  and  Economics  (L.  C.  Harris, 

Chm) 
Communication  Between  Management,  Supervisors  and  Men  (J.  C.  Hobbs,  Chm) 
Inspection  of  Masonry  Structures  and  Steel  Bridges  (J.  W.  DeValle,  E.  E.  Runde, 

T.  A.  Reynolds) 
Tools  and  Equipment  (J.  W.  Chambers,  Chm) 

Heavy  Equipment  for  B&B  Work 

Portable  Power  Tools  for  B&B  Work 
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VOLUME  75   (1970) 
Committee  Reports: 

Maintenance  and  Renewal  of  Tunnel  Linings  (J.  A.  Caywood,  Chm. ) 

Posting  Piling  Using  Epoxy  Resins  (J.  W.  Storer,  Chm.) 

Progress  in   Development   and   Testing   Track   Scales   for   Coupled-In-Motion    Weighing 

(A.  L.  Hunter,  Chm.) 
Waterproofing  Railroad  Bridge  Decks  (F.  P.  Drew,  Chm.) 
Rail-Highway  Equipment  (E.  A.  Albert,  Chm.) 

VOLUME  76   (1971) 

Committee  Reports : 

Concrete-Filled  Pipe  Piles,  Bents  and  Piers  (D.  T.  Hughes,  Chm.) 
Recruiting  of  Qualified  Personnel  Into  B&B  Department  (C.  Gould,  Chm.) 
B&B  Inspection  Reports  and  Forms  (W.  C.  Sturm,  Chm.) 

VOLUME  77   (1972) 
Committee  Reports: 

Cast-In-Drilled-Hole  Concrete  Piling  (K.  L.  Wammel,  Chm.) 
Steel  Protective  Coatings  (W.  R.  Hyma,  Chm.) 
Weathering  Steel  (J.  W.  Davidson,  Chm.) 

Prestressed-Concrete  Railroad  Bridges — New  Developments,  Problems,  Etc. — 
(C.  A.  Hughes,  Chm.) 

VOLUME  78  (1973) 

Committee   Reports: 

Water  and  Air  Pollution  As  Applicable  to  B&B  Work  (W.  G.  Byers,  Chmn.) 
Precast  Concrete  Caps  for  Timber  Bents,  Steel  and/or  Concrete  Piling 

(J.   Payne,   Chmn.) 
Revising  Work  Practices  to  Minimize  Traffic  Interference  (R.  C.  McMaster,  Chmn.) 

VOLUME  79  (1974) 

Committee   Reports: 

Inner  and  Outer  Guard  Rails  on  Bridges  (J.  R.  Iwinski/J.  C.  Hobbs,  Co-Chmn.) 
Protection  of  Bridges  Over  Navigable  Streams   (M.   Noyszewski,  Chmn.) 
Concrete  Restoration  (B.  J.  King,  Chmn.) 

VOLUME  80  (1975) 

Committee  Reports: 

Trends  Toward  Bridges  Built  with  Combination  Timber,   Concrete  and  Steel  Compo- 
nents (J.  G.  Robertson,  Chmn.) 
Fire  Protection  Systems  for  Bridges  and  Buildings  (W.  E.  Halley,  Chmn.) 
Controlling  Water  Pollution  at  Mechanical  Facilities   (W.   J.   Guiiklc,   Chmn.) 
Selection   and   Maintenance   Mechanical   Facilities   for   Buildings   (W.   C.   Sturm,   O.   C. 
Denz,   F.   D.  Day,  E.  B.   Dobranetski  and  J.   L.   Gray) 


Cape    Cod    Canal    Bridge,    Buzzards    Bay,    Mass. 


ixcdlent  performance 
for  over  40  years  ...  on 
Torrengfon  Bearings 

And  there's  a  long  life  expectancy 
still  remaining  in  the  Torrington  main 
sheave  bearings  now  in  service  on  the 
Cape  Cod  Canal  Bridge. 

Torrington's  long  experience  in  the 
highly  specialized  field  of  bridge 
bearings  has  resulted  in  economy  and 
precise  control  for  a  number  of  other 
applications  that  include  single  and 
double  bascule,  retractable  and  float- 
ing spans.  Let  a  Torrington  bearing 
specialist  show  you  how  the  operation 
of  a  movable  span  can  be  improved 
through  the  use  of  antifriction  bear- 
ings —  Torrington  Roller  Bearings  — 
known  the  world  over. 

THE  TORRINGTON  COMPANY 

SOUTH  BEND,  INDIANA  46634 
TORRINGTON,  CONNECTICUT  06790 

District  Officers  and  Distributors  in  Principal  Cities 
of  United  States  and  Canada 


Prominent   Bridges    Equipped   With 
TORRINGTON    BEARINGS 

Pennington  Ave.    Bridge 

Baltimore,    Md.    1976 

Union    Pacific    Bridge    No.    744 

Kennewick,    Wash.    1976  ' 

Elgin  Joliet  &  Eastern  Bridge  #710 

Chicago,    III.   1973 

Norfolk  &  Western  Elizabeth  River  Bridge 

Norfolk,    Virginia 1973 

Burlington    Northern   Bridge  #117.33 

Beardstown,    III. 1973 

Burlington    Northern    Bridge   #3 

Pasco,    Washington 1971 

Benzal    Bridge 

Benzal,  Arkansas 1971 

Berwick    Bay    Bridge 

Morgan    City,    La. 1970 

Rob    Roy    Bridge 

Pine  Bluff,  Ark. 1970 

Rock   Island   Bridge 

Little    Rock,    Ark. 1970 

Willow   Avenue    Bridge 

Cleveland,  Ohio 1964 

Ohio  Street   Bridge 

Buffalo,   N.  Y. 1961 

Arthur    Kill    Bridge 

Staten   Island,   N.  Y. 1959 

Wabash    R.    R.    Bridge 

Valley  City.   III. 1959 

Turtle    River    Bridge 

Brunswick,  Ga. 1956 

South  Park  Avenue  Bridge 

Buffalo,    N.   Y. 1955 

McNary    Dam — Navigational 

Lock  Bridge,  Columbia  River 1950 

North    State    Street    Bridge 

Chicago,   III. 1949 

The  Canal   Street  Bridge 

Chicago,    III. 1948 

San  Joaquin  River  Bridge 

Mossdale,  Calif. 1948 

The   Commodore  Schuyler   F.    Helm 

Bridge,   Los  Angeles,  Calif. 1947 

Lake    Washington    Floating    Bridge 

Seattle,    Wash. 1940 

Lewiston-Clarkston    Bridge 

Washington-Idaho   Border 1939 

Torrence    Avenue    Bridge 

Chicago,    III. 1936 

Cape    Cod    Canal    Bridge 

Buzzards    Bay,    Mass. 1935 
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Pettibone  Multikranes  are 
precision  manufactured  for 
superb  performance  on  every 
lifting  job. 


Capacities    range   from    7   tons 
to  45  tons. 


AH  hydraulic  controls,  telescopic 
booms,  full  360°  rotation,  four 
wheel  drive,  four  wheel  brakes, 
four  wheel  steer. 

Ki-rail  attachment  plus  other 
optional  attachments. 


/ 


Pettibone 

Hydraulic 

Truck-Krane 

Rated  capacities 
30   tons — 50   tons 

jM       and  80  tons. 

!  ■'fl  1 

iff /Ail  hydraulic  controls. 
f;l  Sectional  booms  to 
7  200   ft.  with  jib. 

f       Boom  elevation  0°  to 

75°.  360°  continuous 

(free  drift)  rotation. 

Single  engine  operation. 

Hi-rail  attachment 

optional. 

Bulletins  on  request. 


Over  97  Years  of  Sei 

vice  to  the  Railroad  Industry 

1                     PETTIBONE     CORPORATION 

1                                                                   RAILROAD    MACHINERY    DIVISION 

:"                      233  S. 

WACKER  DR. 

•      CHICAGO,   ILL. 

6O6O6 

